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HorticulturalClassificationofFruits
Classificationreferstothegroupingofindividualswithsimilaridentities,relatedin

geneticmakeup,evolutionorclimaticrequirements.Themajorunitsofclassification
areorder,family,genus,sub-family,species,variety/cultivar/sub-speciesandcloneor
strain.Allfruitcropsbearflowerand seed (spermatophyte)and belong to class
Angiosperm except-chilgoza(Pinusgerordiono)ofGymnosperm.Mostofthefruitsare
coveredunderthedicotyledonousmonocotylednousfamilies.

Nomenclature

LinnaeusisconsideredthefatherofplanttaxonomywhileDeCandolleisthefatherof
systematic pomology.In binomialsystem ofnomenclature each scientific name
consistsoftwocomponentsi.e.,genericnameandspeciesname.Itiscustomaryto
put the name of pioneer author as third component in trinomialsystem of
nomenclature.AllbotanicalnamesarewritteninLatin.Accordingto therulesof
binomialnomenclature,genericnamealwayssiorfswithcapitalletterandspecieswith
smallletter.Itismandatorytounderlinethegenericandspeciesnameorwrittenin
italics.

Knowledgeofclassificationoffruitsisveryusefultothehorticulturistsbecauseit
serves:

1. Toidentifyandnamethem,

2. Toaffordatleastsomeideaoftheclosenessoftheirrelationshipi.e.,lineof
descenttootherkinds,

3. Tosuggestwithwhatotherkindtheypossiblymayormaynotbeinterbredor
crossed,

4. Tosuggestthekindswithwhichtheypossiblymayormaynotbeintegrated,and

5. Oftentosuggestcertainsoilandtheculturalrequirements,climaticadaptations,
etc.

BasisofClassification

1.BotanicalClassification
Inbotanicalmethodofclassificationthefruitsaregroupedaccordingtotheirbotanical
relationship(viz.,themorphologicalandcytologicalsimilaritiesanddissimilarities,their
placeoforigin,crossability,floralbiologyetc.),thedegreetowhichtheytracebacktoa
commonancestoryandtheyhaveevolvedintotheirpresentform.

A listoffruitcropsbelongingtoclass,family,genus,speciesalongwithcommon
Englishnamesaregivenbelow:

Sr,No.Family CommonName Botanicalname Chromosom
e

No.(2n)
(a)Monocotyledoneae

1.Arecaceae 1.Coconut CocusnuciferaL. 32
2.Arecanut ArecacatechuL. 32
3.Oilpalm Elaeisguineensis 32
4.Palmyrapalm Borassusflabellifer 32
5.Datepalm PhoenixdactyliferaL. 36

2.Bromeliaceae 6.Pineapple Annanascomosus(L.)Merr. 50
3.Musaceae 7.Banana Musaparadisiaca 22,33,44
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(b)Dicotyledoneae
1.Anacardiaceae8.Mango MangiferaindicaL. 40

9.Cashew Anacardium occidentaleL. 42
10.Pistachionut PistachiaveraL. 30

2.Annonaceare 11.Custardapple(Sitaphal) AnnonasquamosaL. 14
12.Bullock's
heart(Ramphal)

AnnonareticulataL. 14

13.Soursop AnnonamuricataL.
14.Cherimoya

(Hanumanphal)
AnnonacherimoyaL.

15.Atemoya
(Lakshmanphal)

AnnonaatemoyaL.

3.Apocyanaceae 16.Karonda CarrisacarandasL. 22
4.Caricaceae 17.Papaya CaricapapayaL. 18
5.Ebenaceae 18.Persimmon Diospyroskaki 90
6.Euphorbiaceae19.Aonla EmblicaofficinalisL. 28
7.Guttiferae 20.Mangosteen GarciniamangosteenaL. 24
8.Juglandaceae 21.Walnut Juglansregia 32

22.Pecannut Caryaillieonsis 36
9.Lauraceae 23.Avocado PersiaAmericanaMill. 24
10.
Leguminoceae

24.Tamarind Tamarindusindica 24

11.Moraceae 25.Jackfruit ArtocarpusheterophyllusL. 56
26.Fig FicuscaricaL. 56
27.Mulberry MorusalbaL.

12.Myrtaceae 28.Guava Psidium guajavaL. 22
29.Jamun Syzygium cuminiiSkeel. 40

13.Oxalidaceae 30.Carambola Averrhoacarambola 24
14
Passifloraceae

31.Passionfruit Passifloraedulis 18

Smallestfamilyoffruitcrops
15.Punaicaceae 1.Pomegranate Punicagranatum L. 18
16.Proteaceae 2.Macadamianut Macadamiaternifolia 48
17.Rhamnaceae 3. Ber Zizyphusmauritiana 48(4x)
18.Rosaceae 4.Loquat Eriobotryajaponica 34

5.Apple Malusdomestica 34
6.Almond Prunusamygdalus 16
7.Apricot Prunusarmeniaca 16
8.Sweetcherry Prunusavium 16
9.Plum Prunusdomestica 16,48
10.Strawberry Fragariaananassa 56
11.Pear Pyruscommunis 34
12.Peach Prunuspersica 16

19.Rutaceae 13.Bael Aeglemarmelos 18
14.Mandarin C.reticulataL. 18
15.Sweetorange C.SinensisL. 18
16.Kagzilime C.aurantifoliaL. 18
17.Grapefruit C.paradisiL. 18
18.Woodapple FeronialimonicaL. 18
19.Lemon C.limonL. 18

20.Sapindaceae 20.Litchi Litchichinensis 30
21.Sapotaceae 21.Sapota Achruszapota/Manilkara 26
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achras
22.Tilliaceae 22.Phalsa GrewiasubinequalisL. 36
23.Vitaceae 23.Grape VitisviniferaMichx. 38
24.Sterculiaceae 24.Cocao Theobromacocoa 20
25.Rubiaceae 25.Coffee Coffearobusta 22
26.Theaceaeor
Camaliaceae

26.Tea Cameliasinensis 30

27.Actinidaceae 27.Kiwifruit Actinidiadeliciosa 58

2.ECOLOGICAL

Thefruitplantsarealsoclassifiedonthebasisoftolerancetotemperature

extremes or hardiness.This type of classification is very important from

horticulturalstand point.Thebasicdistinction on climatictolerancehelpsthe

growerstoselectthefruitplantsforaparticularregion.Alargenumberoffruitsare

growninIndia.Thecommercialcultivationislimitedtoaveryfew fruits.Indiais

bestowed withdiverseedaphicand climaticconditions.Thefruitssuitablefor

variousclimaticconditionsaregivenintheTable.

BasedonClimaticadaptability
(A)Tropical 1.Cashew

2.Banana
3.Papaya
4.Pineapple
5.Guava

6.
7.
8.
9.

10.

Sapota
CustardApple
Jackfruit
Carambola
Persimon

11.Coconut

(B)Subtropical 1.Mango
2.Sweetorange
3.Ber
4.Fig
5.Litchi
6.Phalsa

7.
8.
9.

10.
11.
12.

Jamun
Karonda
Grape
Annona
Bael
Datepalm

13.
14.
15.
16.
17.

Pomegranate
Aonla
Avocado
Loquat
Mandarin

(C)Temperate 1.Apple
2.Pear
3.Plum
10.Walnut

4.
5.
6.

Peach
Apricot
Almond

7.
8.
9.

Cherry
Strawberry
Pecanut

3.RespirationRate

Insomefruitstherateofrespirationwillundergoasharpriseandfallduringripening.
Thisphenomenoniscalledclimactericriseandthefruitsarecalledclimactericfruit.
Whereassomefruitsmaintainasteadyrespirationorshowonlyadeclineinrespiration
duringripeningaretermedasnon-climactericfruits.Thisclassificationisusefulfor
fruitprocessing,storageandpostharvestoperationoffruits.

BasedonRateofRespiration
(A)Climacteric (B)Non-climacteric
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* Sharpriseinrespirationafter
harvesting

*Steadyrespirationatthetimeof
harvesting

1. Mango 7.Fig 1.Citrus 7.Jamun
2. Banana 8.Peach 2.Grape 8.Cashew
3. Sapota 9.Pear 3.Pineapple 9.Cherry
4. Guava 10.Plum 4.

Pomegranate
10.Strawberry

5. Papaya 11.Annona 5.Litchi
6. Apple 6.Ber
*Climactericfruitsproducemuchlargeramountofethylenethannonclimacteric
fruits.
*Highestethyleneproduction:(i)Apple (ii)Passionfruit

4.FruitMorphology

Dependingonnumberofovariesinvolvedinfruitformation,fruitsareclassifiedinto
threegroups,viz.simple,aggregateandmultiple(composite)fruits.

Simplefruits

Fruitsdevelopedfrom singleorsyncarpouspistilofasingleflowerwithorwithout
accessoryorgan.

Aggregatefruits

Fruitsdevelopingfrom apocarpouspistil(freecarpels)offlowers.Itreferstothe
aggregationofsimplefruitsbornebysingleflower(etaerid).

MultipleorCompositefruits

Multipleorcompositefruitsareproducedfrom theripenedovariesofseveralflowers
crowdedonthesameinflorescence.

(C)BasedonFruitmorphology
(a)Simplefruit 1 Dehiscent Nofruitcrop

2 Indehiscent (a)Nuts:-Cashewnut,Hazelnut,Pecanutand
Chestnut

3 Schizocarpi
c

(a)Lomentum :-Tamarind

4 Fleshy
(a)Berryor

Bacca
:Banana,Papaya,Grape,Sapota,Gooseberry,
Guava, Date

(b)Modified
berry

(i) Balausta-Pomegranate

(ii) Amphisarca:Woodapple,Bael
(iii) Pepo:Watermelon
(iv) Hesperidium :Citrus
(v) Capsule:Aonla,Carambola

(c)Drupe
(Stone)

: Mango,Peach,Plum,Ber,Coconut,Cherry,
Cocoa,Coffee

(d)Pome : Apple,Pear,Quince,Loquat

(b)Aggregate
fruits:

: Etaerioofberries–Custardapple,Annonagroup.
Etaerioofdrupes–Raspberry,Blackberry,Longanberry
Etaerioofachenes-Stawberry
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(c) Multiple
Fruit

: (i) Syconus–Fig

(ii) Sorosis–Jackfruit,Pineapple,Mulberry,Breadfruit

5.Photoperiodism
Fruitcropscanalsobeclassfiedintothreegroupsaccordingtotheirphotoperiodic
responses.Thisclassification isquitedifferentfrom thatearlieron thebasisof
floweringhabitwheretheplantsrespondedtophotothermalreactions.

(E)BasedonPhotoperiodicresponces
1.Longdayplant 2.Shortdayplant 3.Dayneutralplant
Passionfruit
Banana,Apple

Strawberry
Pineapple,Coffee

Papaya,Guava
Banana

5.BearingHabit

Differentbearinghabitsarenoticedintheplants.Fruittreesalsohavevariedbearing

habits.Onthebasisofbearinghabit,fruittreesareclassifiedintosixcategoriesto

facilitateculturaloperationlikepruning,skiffing,headingbacketc.

Classificationbasedonbearinghabit

Bearinghabits Fruitcrops
I Fruitbudsborneterminallyandgivingrisetoinflorescence

withoutleaves.
Mango,
cherry

II Fruitbudsborneterminallyandunfoldingtoproduceleafy
shootswhichterminateinflowerclusters.

Apple

III Fruitbudsborneterminallyandunfoldingtoproduceleafy
shootswithflowerorflowerclusters

Guava

IV Fruitbudbornelaterallycontainingflowerpartsonlyand
giving rise to inflorescence withoutleaves orleaves
present,theyarereducedinsize.

Citrus

V Fruitbudsbornelaterallyandunfoldingtoproduceleafy
shoots,terminallyinflowerclusters.

Grapes,
Cashewnut

VI Fruitbudsbornelaterallyandunfoldingtoproduceleafy
shootswithflowerclustersinleafyaxils.

Fig

6.SoilReaction(pH)

ThefruitcropsareseentohavetoleranceoraffinitytospecificsoilpHand

according to soilreaction these may be divided into following groups.This

classification gives an idea abouttolerance ofthe fruitcrops to various soil

reactionsandgivesanopportunitytoselectsuitablefruitcropforparticularsoil

reactiontoraisesuccessfulorchard.

Classificationoffruitcropsaccordingtosoilreaction
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Slightly tolerant to
acidsoilpH6.0-6.8

Moderately
toleranttoacidsoil
pH5.5-6.8

Highly
tolerant
toacidsoil
pH
5.5andless

Toleranttoalkaline
soilpH7.2-8.0and
above

Mango Pineapple Strawberry Custardapple
Citrus Orange Gooseberry Guava

Banana Litchi Raspberry Date
Guava Longan Blueberry Coconut

Papaya Avacado Fig Aonla
Cashew Passionfruit Bael Olive

Carambola Chestnut Elephant
apple

Phalsa

Apple Cranberry Plum
Peach Loquat

Almond Jackfruit

7.DroughtTolerance
Fruits show theirvarying response to moisture stress.Some ofthem are

characterized bythe morphologicalfeatureslike spines,pallishade tissue,thicker
cuticle,etc.to guardagainstmoisturestresswhileothersdo nothaveanysuch
mechanism.Thisclassificationisusefultothehorticulturisttoselectthefruitcrops
underspecificmoisturesupplyinaparticularregionprovidedotherclimaticfactorsare
notlimiting.Further,theclassificationonthebasisofmoisturestresstoleranceofthe
fruitcropshelpsinadjudgingthespacingto beprovidedto them underagiven
moisturesupply.

Classificationbasedondroughttolerance

Drought
tolerant/Sensitive

Fruitcrops

Highlytolerant Ber,bael,woodapple,karonda,custardapple,datepalm,
cashewnut,pomegranate,fig,persimmon.

Moderatelytolerant Mango,jamun,tamarind,grapefruit,lemon,guava,
grape(fewcultivars)

Sensitive Banana,orange,rambutan,plum,sapota,litchi,coconut,
avocado,jackfruit,apple,pummelo,carambola,papaya,
pineapple

8.SaltTolerance

Itisfoundthatthefruitcropstoleratedifferentsalinitywhengrownin

coastalorotherareashavingvariousnaturalsaltdeposits.Thisclassificationis

especiallyimportanttotheorchardistswhoplantodeveloporchardinsalineareas.

Accordingly,fruitcropsmaybeclassifiedbasedontheirrelativetolerancetowards

salt.Thisisparticularlyusefultoselectthetypeoffruitcropstobegrownon

diversesalinitylevelofsoilandwater.

(F)Relativesalttolerance
Highlytolerant Medium tolerant Highlysensitive
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Datepalm,Ber
Aonla,Guava

Coconut,Khirni

Pomegranate,
Cashew,Fig

Jamun,Phalsa

Mango,Apple
Citrus,Pear
Strawberry

ClimaticZonesofHorticulturalcrops:-
FruitgrowingzonesofIndia:-

CLIMATE
It denotes average condition of weather prevailing over a large area.

Temperature,humidity,rainfall,solarradiationandwindaretheprincipalconstituentof
climate.Arhythmicchangeinconstituentfactorsbringsaboutchangeintheclimate.
Dependingupontheprevalenceofvariousconstituentstheclimateisbroadlyclassified
intotemperate,tropicalandsub-tropicaltypes.

(1)Temperatezone:Kashmir,HP,hillsofUP&somehighaltituderegionsofcentral
India(Nilgiri&PalniHills).Thisclimateischaracterizedbythefalloftemperature
below freezingpointinwinter.Theplantsshedtheirleavesduringwinterasa
survivalmechanism.Consequenttofulfillmentofchillinghours,theplantsagain
resumetheirgrowth.Thereissnowfallinthistypeofclimate.Thegroundremains
coveredwithsnow for3to5monthsinayear.Temperaturefalls&plantsdrop
downtheirleavesandentersintorest.Forbreakingrest,adefinitechillingperiodis
required.Duringsummerthetemperaturevariesbetween10°Cto14°Candrelative
humiditybetween80%to100%.Thistypeofclimateisobservedat1800m to3500
m heightfrom groundlevel.Apple,pear,peach,plum,walnut,apricotetcgrow in
thistypeofclimate.

(2)Tropicalzone:SouthernregionsofMP&Bengal,StatesofGujarat,MS,MP,Orissa,
Karnataka,TN &Kerala.Thereisnodistinctsummerandwinterinthistypeof
climate.Hotandhumidsummerandmildwinterishallmarkoftropicalclimate.
Thereisnofluctuationindayandnighttemperature.Thistypeofclimatereceives
highrainfallandhumidity.Thetemperaturerangesfrom 32°Cto37°Candabove.It
isexperiencedat300m to900m heightfrom groundlevel.Tropicalclimate
prevailsalongwithcoastalbeltofthecountry.Fruitslikemango,banana,papaya,
pineapple,sapota,cashew,jackfruitsgrowinthisclimate.

(3)Sub-Tropicalzone:Itisinbetweentemperate&tropicalzones.PlainsofPunjab&
UP.NorthernregiansofBihar,MP&W.Bengal&StatesofRajasthan&Assam.The
temperatureoccasionallygoesbelowfreezing.Climateishot&comparativelydry.
Winteriscomparativelylesscold.Thetemperaturerangesfrom 25°Cto30°Cand
humidityalmost100%duringmonsoon.Itisfoundat900m to1800m heightfrom
groundlevel.Fruitsarenamedassubtropicalfruits.Lime,lemon,orange,grape,
guava,date,fig,pomegranate,phalsaetc.Sometropicalfruitslikemango,banana,
jackfruit,canalsobegrowninthisregion.

DIFFERENTTYPESOFHORTICULTURALLYPOTENTIALZONESOFTHECOUNTRY

1.Temperatezone
JammuandKashmir,HimachalPradesh,PartsofUttranchal,ArunachalPradeshand
Nagaland,NilgirisandPalniHillsofTamilNaduexperiencetemperateclimate.
2.North-westernsub-tropicalzone
Rajasthan,Punjab,Haryana,PartsofUttarPradesh,WestBengal,MadhyaPradeshand
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Vananchalarecountedunderthiszone.
3.North-easternsub-tropicalzone
Bihar,Jharkhand,Assam,Meghalaya,Tripura,PartsofArunachalPradeshandpartsof
WestBengalexperiencethistypeofclimate.
4.Centraltropicalzone
PartsofMadhyaPradesh,Maharashtra,Gujarat,Orissa,WestBengal,AndhraPradesh
andKarnatakaarecountedunderthiszone.
5.Southerntropicalzone
PartsofKarnataka,AndhraPradesh,TamilNaduandKeralaarecountedunderthis
zone.
6.Coastalitropicalzone
CoastalpartofMaharashtra,Kerala,AndhraPradesh,Orissa,TamilNadu,WestBengal,
Tripura,Mizoram,partofGujaratalong sea side,Andaman and Nicobarislands
experiencesuchtypeofclimate.

Agro-ClimaticzonesofGujaratState:-
I. SouthGujaratHeavyRainfallZone.
II. SouthGujaratZone.
III. CentralGujaratZone.
IV. NorthGujaratZone.
V. North-WestGujaratZone.
VI. NorthSaurashtraZone.
VII. SouthSaurashtraZone.
VIII. BhalAndCoastalZone.

1.Mango

B.N.:-MangiferaindicaL.Family:-AnacardaceaeOrigin:-Indo-Burmaregion

Introduction:

ItisnationalfruitofIndia.Nootherfruitscancompetewithmangoin
respecttoarea,production,nutritivevalueandpopularity.Forthisreasonmangois
knownaskingoffruits.

InIndiamangocultivationis4000-6000yrsold.AreainIndia-9,42,560hectares.
GrowingstatesareU.P.followedbyBiharandA.P.,andtosomeextentinalltherest
states.ItisalsogrowninPakistan,Bangladesh,Burma,Malaya,Philipines,Srilanka,
Egypt,Africa,Florida,Hawaii,Brazil,Mexicoetc.

AreainGujarat–33,000hectares.GrowingdistrictsareValsad,followedbyJunagadh,
Surat,Bhavnagar,Kheda,Amreli,Bharuch,SabarkanthaandKhtch.
UsesandComposition:

UnripefruitsareusedforCulinarypurpose,pickles,powder,chutney,Sarbat.
WhereasripefruitsareusedforSquash,nector,jam,toffee,juice,slicessandfor

canningofpulpandslices.
Composition Unripegreenmango Ripemango
Moisture(%) 90 73-86.7
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Carbohydrate(%) 8.8 11.6-24.3
Protein(%) 0.7 0.5-1.0
VitA(µg/100gß-carotene) 1.50 6375-20750
VitB1(mg/100g) - 40
Riboflavin(mg/100g) 30 6.8-38.8
AscorbicAcid(mg/100g) 3 0.46
TotalSugar - 8.7-17.93

Originanddistribution:
ThegenusMangifera,whichbelongtothefamilyAnacardiaceae,originatedinSouth

EastAsia atan earlydate.Itwas virtuallyunknown to anybotanist.The name
MangiferawasgivenforthefirsttimebyBontiusin1658whenhereferredtothisplant
asarborMangifera(thetreeproducingmango).Lateritwasmentionedintheliterature
asMangiferaindica,MangiferadomesticaorMangiferasylvatica.Itiscultivatedin
almostallIndianstates.
Mangiferaindica Tropicsofoldworld

Mangiferakhasiana Assam
Mangiferasylvatica. India,Burma,Indochina
Soil:-Soilsfrom alluvialtolateritetypearebest.2.0to2.5m.deep.Welldrainedand
wellfertilehavinggoodwaterholdingcapacitysoilsarebest.Blackcottonsoilaswell
assalineandalkalinesoilsarenotgood.pHbetween5.5to7.5isdesirable.
Climate:-Mangoistropicalcrop,butcangrowuptoanaltitudeofabout1400meters.
Doeswellwithintemperaturerangefrom 24-27 0C.,duringfruitdevelopmentand
maturityperiod,Ittolerateupto480C.

Highertemperatureduringfruitdevelopmenthastensthematurityandimproves
fruitSizeandquality.Highhumidityaswellasrainfallduringfloweringisnotsuitable,
asitincreasespest,anddiseasesproblems.Brightsunnydaysandlowhumidityduring
floweringareideal.Thetwoimportantconsiderationsinmangocultivationarefrost
freeanddryclimateatflowering,andsufficientheatduringripening(maturity)periods.
Cultivars(Varieties):-
ThepopularcommercialcultivarsofdifferentregionsinIndiaare:
Northernregion Dashehari,Langra,ChausaandBombaygreen.
EasternRegion Himsagar,Langra,Fazli,LakhshmanBhog,KrishnaBhogand

Gulabkhas
Westernregion Alphanso,Rajapuri,Kesar,Jamadar,Sardar,Dadamio,

Karanjio,Totapuri,Neelum,DashehariandAmrutang
Southernregion Bangalora,Neelum,Swarnarekha,Pairi,Baganpalli,Mulgoaand

Alphanso
Hybrids:

Centre Hybrids Parents Characteristics
IARI New
Delhi

Amrapali Dashehari
xNeelum

Drawf,regularbearer,medium size fruits,
highß-carotenecontent

Mallika Neelum x
Dashehari

Semivigouous,regularbearer,fruitslarge,
high b-carotene content,better quality
content.

IIHR
Bangalore

ArkaAruna Beganpalli
xAlphonso

Dwarf, precocious medium and regular
bearer,fruitslarge,fibreless,goodflavour,
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freefrom spongytissue.
ArkaAnmol Alphonsox

Janardhan
Semi-vigourous, regular bearer, fruit
medium,freefrom spongytissue.

Arka
Neelkiran

Alphonsox
Neelum

Semivigourous,late,fruitsmedium

ArkaPuneet Alphonsox
Baganpalli

Semivigourous,heavyandregularbearer

RFRS,Paria,
Gujarat

Neeleshan Neelum x
Baneshan

Dwarf,regulargoodbearerfruitsmedium to
large

Neeleshwari Neelum x
Dashehari

Dwarf,regularbearer

Neelphanso Neelum x
Alphonso

Dwarf,fruitsmedium

Sonpari Alphonsox
Baneshan

Vigorous,highyieldingandregularbearing,
fruitweight360-550g,free from spongy
tissue

Maharashtra Ratna Neelum x
Alphonso

Moderately,vigouroustree

Sindhu Ratna x
Alphonso

High yielding,regularbearer,deep orange
colour,good qulityand freefrom spongy
tissue.

CISH,
Lucknow

Ambika Amrapallix
Janardan
Pasand

Regularbearer,wide climatic adaptability,
maturelateinseason

- Rosica - Mutantvariety
- Xavier - HighestTSS24.8oBrix

OtherVarieties:-

Olour,Bappakai,Goa,Chadrakiren,Bellari,Salem arepolyembryonictypes,which
allmostlyconfinedtowestcoastofSouthernstates.
Dashehari:

This is mostpopularcultivarofnorthern India because ofits attractive

appearance,excellenttasteandpleasingflavour.Itisamid-seasoncultivar,maturing,

towardstheendofJune.Thefruitsaremedium insize(4to8kg),elliptical-oblongin

shapeandhaveanattractivegreenishyellow colour.Itisagoodcropper,though

biennealinbearing.

Langra:

Itisalsoamidseasoncultivar.Thefruitsarelargeinsize(3to4perkg)oblong

ovalinshapeandhavelinegreencolour.

Alphonso:

Biennialinbearing.Itisveryspecificinitsrequirementanddoesbestonlyonthe

westcoastalofMaharashtra(Ratnagiri),althoughitisgrowntosomeextentinsouth

too.Thefruitsareveryattractive,largesized(3to4perkg)andovalinshape(witha
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prominentventralshoulder).The fruits have an attractive pinkish blush,with an

excellentsugar/acidblend.Theflavouriscaptivating.Besidesitisalsofavouredfruit

oftheprocessingindustrybecauseitretainsitscharacteristicsflavourevenduring

processing.Itisamedium bearer.

Pairi:

ThisisexcellentcultivarofwesternandsouthernIndia.Thefruitsarevery

attractive,withcrimsontintedshouldersonayellowishgreenbackground.Thefruits

aremedium insize;ovateinshape.Itisbiennialinhabit.

Kesar:

Thefruitsaremedium tolargesized(3to4perKg),oblonginshapewithan

attractivelightapricot-yellow colour.Thetasteisverygoodandsugar/acidblendis

excellent.Itisamoderatecropperbutbiennialinbearing.Itisfamouscultivarsof

Gujarat.

Jamadar:

ThisisanothergoodcultivarsofGujarat.Thisfruitsaremedium sized(5to6per

kg),ovate-obliqueinshapewithapricotyellow colour.Itisamedium cropperbut

biennialinbearing.

Neelum:

Thefruitsaremedium insize(4to6kg)andtheshapeisovate-oblique.It

reachesthenorthernmarketinlateseasoni.e.endofmaytothebeginningofsep.

keepingqualityisgood.

Beganpali:

AlsoknownasBaneshanintheSouthandSafedaintheNorth.Thefruitsare
largesizedfruitsandcolourisveryattractivegoldenyellow withaverysmoothskin.
Bearingismoderateandfairlyregular.
Propagation:

I. Seed
II.Vegetativeproparation:

1.Inarching 2.Veneergraftingandsidegrafting
3.Cleftgrating 4.Epicotyl/stonegrafting
5.Softwoodgrafting: 6.Cutting
7.Budding 8.Layering-Air, 9.Tissueculture

Inarching:

Fortheactualinarchingoperation,thestockisbroughtclosetothescion.Athin

sliceofbarkabout6-8cm longabout8mm inthicknessataheightofabout20cm

abovegroundlevelisremovedwithasharpknifefrom thestock.Asimilarcutismade

inscion.Thusthecambium layerofbothstockandscionareexposed.Thesecutsarea

broughttogetherandtiedfirmlywiththehelpofpolythenestrip.
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Softwoodgrafting:

Inthistechnique,graftingisdonewithmature,procuredscionontheemerging

softcopperyredshootofrootstock.Theleavesonthestockmustberetainedwhile

graftingtohighsuccess.Thetechniqueiseffectiveondry,hotweatherorinareaoflow

rainfall.

Aridandsemiaridregionsinarchinggraftingarenotwellestablisheddueto

disturbingoftaprootsystem sothatinsitusoftwoodgraftingisrecommended.Dr.R.S.

Amin,Retd.ProfessorGAU,Anandhasdevelopedthismethodin1971.

Veeneergrafting/Sidegrafting
Thismethodisusedforpropagatingmango.Inthismethod,aterminalshootof

10-15cm lengthhavingpencilthicknessisusedasascion.Theswollenshootisused
asscion.About10daysbeforegraftingthescion-shootisdefoliatedtofacilitate
swellingofbud.Shallow,downwardandinwardcutensuringV-shapeincisioninlower
portionofrootstockisprepared.Similarmatchingcutinslantingmannerispreparedon
lowerportionofscion.Bothrootstockandscionarefastenedtogetherusing300gauge
polythene tape of1 cm width.During Mayand Septemberthis system is quite
successfulandgoodresultisobtained.Inabout3-4weeksunioniscompleted.When
scionsproutscompletely,theupperportionofrootstockabovegraftunionisremoved
in2-3installments
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Planting:--

Systemsofplanting:
◙Thesystemsinvoguearethe1.Square2.Rectangular3.Quincunx4.Hexagonaland
5.Contour.Ofthese,squaresystem isthemostpopularinmangotheplantingdistance
willvarywiththevigourofthecultivarandthelocationrangingbetween10-12m.
◙HighDensityPlanting:-Amrapalicouldbeplantedataspacingof2.5m x2.5m with
adensityof1600plantsperha;Dashehariat3.0x2.5m gave24.3to94.3qyield/ha
during15-18yearscomparedto1.9-3.2q/haundernormaldensity(12x12m)
Preparationofland:-

Usualploughing,harrowingandlevelingaswellaspreparationofirrigationchannels.
Squaresystem ofplantingismostpopularformangocultivation.
Preparationofpitsandplanting:-

Plantingdistancewillvaryaccordingtovigorofvarietyandtypeofsoil.Generallyit
rangesfrom 10to12meters.

Pitsof1×1×1metersaredugduringsummer(twomonthsbeforemonsoon).Kept
Openunderthesun.Pitsfilledwithmixtureof50kg.FYM andsoil.Mix100g.termite
killingdust.
Plantingisdoneduringtherainyseasonwhenthesoilinthepitshasalreadysettled
whileplantingoneshouldbecarefulthatearthballdoesnotbreakandgraftunion
remainswellabovethegroundlevel.Theplantingshouldpreferablybedoneduring
cloudyweatherandintheevening.Theplantsshouldbeirrigatedimmediatelyafter
planting.
Protectionoftheplants:
Intheinitial2-3years,itisadvisabletoprotectplantsagainstlowtemperatureinjuryby
coveringplantswithsomesortofcover,leavingtheeasternsideopenforentranceof
light.Buildingupslowfire,whichemitsmokeandrestoringtofloodirrigationmayalso
beessentialtowardofftheilleffectsoffrost.
Irrigation:
Youngtreesshouldbeirrigatedfrequentlyduringleanperiodforquickgrowth.However,
theamountandtimingvarywithclimaticconditionsandphysicalpropertiesofsoil.
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Nonbearingtrees:-7-8daysintervalduringwinterand4-8daysintervalduringsummer.
Thereshouldnotbestagnationofwaterinthepitorbasin.
Bearingtrees:-10-15daysintervalduringfruitdevelopmentperiod.Thiswillbehelpful
inimprovingsizeoffruitandinreducingfruitdrop.

Forgoodflowering,irrigationmustbestoppedfor2-3monthsbeforeflowering.
Dripirrigationmethodisthebestmethodforthiscrop
Manuring:

Manure’sandfertilizers:-(pertreeperyear).
Sr. Year FYM

(kg.)
Chemicalfertilizer(Kg).

A.S.(kg) N2.(g). S.S.P.(kg) P2O5.

(g).
M.P.(Kg) K2O.(g)

1. Firstyear 10 0.375 75 0.100 16 0.125 75
2. Twotonine (increasesamedozeineachYear)
3. Tenth year

andabove
100 3.750 750 1.000 160 1.250 750

Adulttree 100 3.750 750 1.000 160 1.250 750
Timeofapplication:-

ApplyfullquantityofFYM,phosphorusandpotash,andhalfquantityofnitrogen
duringJune.RemaininghalfdozeofnitrogenduringFebruary.Ifnofacilityofirrigation
then,fulldozeofnitrogenisappliedinJune.
Modeofapplication:-Apply15cm.deepat-theperipheryoftreeinthebasin.
Full-grownmangorootislocatedbetween1.2-2.4m from trunk,forbetterutilizationby
theplantfertilizerapplicationforsuchbearingtreesshouldbemadeonlywithinthe
area.
Micronutrients:
3000ppm Bproduceddesirableeffectsinrespectsofvegetativeandreproductive
growth.
Zn(0.4%)+Urea(1%)producedthehighestfruitnumberandyieldB(0.4%)+Urea(1%)
fruitqualityimproved.
Inter-Cropping:-Growsomeintercropsintheorchardduringinitialyears(nonbearing
period)togetextraincome.Uncultivatedlandwillleadtoweeds.Onion,tomato,radish,
carrot,cabbageetc.andfruitcropslikepapaya,phalsa,bananaetc.canbegrownas
intercrop.
Cover-Cropping:-grow sunhamp,dhainchaetc.toprotectorchardsoilfrom erosion
andalsotoenrichthesoil.
Pruningandtraining:

Themango,beinganevergreenplant,hardlyneedsanypruning.Theonlypruningthat
itrequiredisperiodicremovalofthedeadanddiseasesbranches,asandwhenone
noticesthem.Traininghoweverisanessentialpracticeininitial2-3years.Thisisdone
withaviewtoprovidinggoodframeworkforthefuturesothatthebranchesarespaced
properlyandthesedonotbreakwiththecroploadsofthebearingstage.These
branchesarenotencouragedtoolowonthetrunkortoohighfrom thegroundlevel.
Interculturing:-Maintaingoodsanitarycondition.Ploughatleastthreetimesi.e.before
monsoon(June),aftermonsoon(October)andduringDecember.
Flowering:-

Nov-Dec. inA.P.andstatesofS.India.
Feb-March inNorthernIndia.
Jane.-Feb. inEasternpartsofIndia.
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Dec.-Jan. inGujarat
Generallyperiodoffloweringisoftwoweeks.Low temp.extendit,andhighertemp.
shortenit.

Two types of flowers in each panicle,(Male and Perfect).Number of
flowers/panicle-1000-6000.Only 0.001% fruits reaches to maturity.Highly cross
pollinatedcrop.Pollinationthroughinsects&wind.
BiennialbearingorAlternateBearing:-
Itismostburningproblem inmangocrop.Yieldisinalternateyearsi.e.heavyor
optimum fruitingin1styearcalledONyearfollowedbylittleornofruitinginnextyear
calledOFFyear.
Factorsresponsibleorcauses:(1)Climate(2)Age&sizeofshoot:mostvarietiesdo
notdifferentiateuntilshootsareofcertainage&girth.(3)C:N ratio.HighC:N ratio
favorsbudformation.(4)Hormonalimbalance:Highlevelofauxinsandlowlevelsof
inhibitorsaswelllowlevelofGA3favorsflowering.
1.Climatologicalfactors
Rain,highhumidityandlow temperaturesometimesconvertanonyearintooffyear
directly orby promoting the incidence of diseases like powdery mildew and
anthracnosefrostcausesdroppingoffruit.Howevertheydonotform basicfactor.
2.AgeandSizeofshoot:
Certainandcultivarscouldnotdifferentiateflowerbudsunlesstheshootsareof
certainlengthandgirthandwithanumberofleavesofparticularsize.Butinbiennial
beareritisthroughtthatitlackssomevitalsubstanceorsubstancesnecessaryfor
flowerbudformation.
3.Carbon/Nitrogenratio:
Theavailableevidencesuggeststhatinfruitplants,nitrogenandcarbohydratereserves
playimportantrolesinflowerbudinitiationevenifthesedonotformstheprimary
causeofthephenomenonofbiennialbearing.
4.Hormonalbalance:
Inverse relations between the levels ofendogenous inhibitorcontentpromoted
floweringinmango.
Controlofbiennialbearingproblem:

Control:-(1)Propermaintenanceoforchard.(2)Deblossomingin‘Onyear’.(3)
Smudging&chemicalregulation.Smudging(smoke)isageoldpracticeinPhilippines.
InIndianotfollowed.Sprayingof200ppm Etheralduring‘offyear’induceflowering.
Auxins,KNO3alsobeneficial.(4)Pruning(5)PlantingofregularvarietieslikeBengalora,
Totapuri,Neelum,Romania,Redsmall,Rumani,Mallika,Amrapalli

Pests:-
(1)MangoHopper:-Nymph& adultsucksapfrom tenderfruit,Panicleetc.seen
throughoutyear.Butdamageduringflowering&inrestperiodhibernateunderthedried
barkofstem.Theysecretehoney-dewonwhichsootymolddevelops.Dusting0.15%
carbaryl.or0.05%phosphomidionor0.15%melathionor0.04%endrinornuvacron,
onceatpaniclestage&nextatfruit-setstage.
(2)MealyBug:Nymphemergefrom soilinDec-Jan.&climb.Suckjuicefrom tender
shoot,panicleetc.Affectedpartdry.Controlledby(1)Mixing10%BHCinsoilaround
trunk.(2)Stick30cm wideGreecebandat30cm aboveonthetrunkinDec-Jan.(3)
Spraymonochrotophas0.04%ormelathion0.08%.
(3)MangoStem Borer:-Ittunnelstrunk&branches.Controlledby(1)Anywoundon
branch/trunkshouldnotbekeptopen.(2)Cleanthetunnelwithhardwire&pourpetrol
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orkeroseneorendosulfan&sealtheholewithmud.
(4)Fruitfly:Flylayseggsundertherindoffruit,beforefruitmatures.Theaffectedfruit
beginstorot&dropdown.Controlledby(1)Keeptheorchardclean.(2)Collect&
destroydamagedfruits.(3)SprayFenthion10mlin10litofwater.(4)UseMethyl
euginoltrap.
(5)Termites:Destroygalleriesoftermitesfrom trunk.Mix10%BHCatplantinginsoil
mixture.

Diseases:-
(1)Powderymildew :Fungaldisease.Favouredbyhighhumidity,cloudyweatherand
low nighttemp.during panicle development& fruit-setting period Greyish white
powderybloom onflowerbuds&fruits.Whichresultsfailureofcrop.Controlledby(1)
Spraywettablesulphar0.2%,Bavistin0.1%,Benlate0.1%.Firstsprayatpre-bloom
stage&twospraysatfullbloom &fruitsetstages.
(2)Anthracnose:FungaldiseaseMoreinhumid&highrainfallregions.Panicles,leaves,
tendershootsetc.areaffectedwithblacknecroticareas&dieback.Controlledby
pruningaffecteddeadtwigs.SprayB.M.(3:3:50),Bavistin0.1%,Benlate0.1%inFeb,
April&September.
(3)Bacterialcankerorbacterialspot:Affectedfruitcrack&gum ooseout.SprayBM
(3:3:50)orstreptocycline.

PhysiologicalDisorders:
(1)BlackTip:MoreinPunjab,UP,Bihar&W.Bengal.Thedistleendoffruitbecomes
black&hard.Prematureripeningoffruitwhichisnotmarketable.Itisduetofumesof
brickklinesnear630m.periferyoforchard.CO2,SO2&acetyleneareconstituentsof
thisfume.SprayBorax0.6&Causticsoda0.8%.
(2)Leafscorch:Duetoexcesschlorideinthesoil,whichmakespotashunavailable.Itis
commoninsalinesoilsorwhereMurateofpotashisused.Itcanbecontrolledbyuse
ofpotassium sulphateinplaceofMurateofpotash.
(3)Spongytissue:Ripefruitlooknormal,butoncutting,spongydevelopmentfoundin
flesh,which is bed in odor,ceramic white in color& unpalatable.Itis due to
accumulationofradiantheatinfruittissuesduringApril-May.Commonlyfoundin
Alphanso(30%)andZamadar.Controlledby(1)Mulchingdryleaves,strawetc.under
thetree.(2)Avoidharvestingduringhotperiodofday.(3)Harvestfruitat¾thmaturity
(4)Mangomalformation:WidelyfoundinPunjab,Delhi,U.P.&someextentinGujarat&
M.S.Southernregionofcountryarefree.
(1)VegetativeMalformation:Commoninyoungnurseryplant.Leavesbecomerosette
inshape.
(2)FloralMalformation:Paniclesshowsuppressionofapicaldominance.Hangonthe
treethroughouttheyear.Theysucknutrientsandliveatthecostofotherpanicles.Itis
dueto(1)Lackofculturalpractices(2)Nutritionalimbalance(3)Attractofmites(4)
Attackofvirusandfungus(5)Lowtemperature.Controlledby(1)Singlesprayof200
ppm NAAin1stweekofOct.(2)Deblossomingatbudburststage(3)Cuttingand
removingofaffectedpanicles.Variety‘Bhadauran’iffreebutfruitsinferior.
(5)FruitDrop:Naturalfruitdropis99%.Highestdropduringinitial4weeks.Different
fruitdropstagesare(1)Pindrop:Itisatfruitsetstage(2)Peastage:Itisafterfruitset
(3)Prematuredrop:Itisbeforeharvest(April-May)
Causes:[A]Internalfactors(1)Lakeofpollination(2)Lowstigmaticreceptivity
(3)Defectiveperfectflowers(4)Self-incompatibility(5)Droughtorlackofirrigation.
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[B](1)Externalfactors:(1)Unfovourablesoil&climaticconditions(2)Highincidenceof
diseaseslikepowderymildew,anthracnose,(3)Highincidenceofinsectslikemango
hopper,mealybugsetc.
Control:(1)Regularirrigationduringfruitdevelopment.(2)Timely&effectivecontrolof
insectpest&diseases.(3)Spray20ppm NAA+2%ureaatpeastageor20ppm 2,4-D.

Harvesting
Maturityindices
Variouscriteriarecommendedforjudgingmaturityare
1.Slightcolorchangesonfruitfrom darkgreentolightgreen.
2.Developmentandexposureofshoulders.
3.Developmentofwhitebloom (powder)ontheskinoffruit.
4.Developmentofwhitedot(glands)onthefruit.
5.Whenoneortworipefruitsfallfrom theplantnaturally.
6.Whenthespecificgravityoffruitsattainstherangesfrom 1.01-1.02.Thelast

methodisdependable.
7.Fruitsgenerallymaturebetween90-120daysfrom fruitsetstage.
Timeofharvesting

Normallythefruitsshouldbeharvestedduringmorninghoursandineveningafter
5.00pm.Thetemperatureisloweratthistimewhichreducestherespirationrateofthe
fruit.Ifharvestingisoperatedduringhotperiod(30-35o Cormore),theshelflifeis
reduced.
Methodofharvesting: Mostsatisfactorymethodavailableatthemomentistheone
whichmakesuseofabamboohandtool,calledmangopickerLocallyknownasVEDO.
Consistsoflongbamboopolefittedwithacuttingshearatthedistalend,andunder
whichafruitcollectingnetistried.
Yield:-Seedlingtreeafter8-10yrs.Graftedtreeafter4-5yrs.Av.yield=80-100kg.
Marketing:-Freshlyharvestedmaturedfruitsarepackedin10kgvolumecard-board
box.&sendformarket.Mangoisclimactericfruit,sostoredproperlyforripening.
Maturefruitsripenafter5-6days.Ethylene(3000ppm)canaccelerateripening.
Storage:Themangoisaclimactericfruitandunlessthefruitsarestoredproperly,one
cannotbesureoftheconditionsinwhichthefruitswillreachthedesiredmarket.

Ingeneral,greenbutmaturefruitsstorebetterthantheseharvestedripefrom
thetrees.Fruitsharvestedwithstalkswerelesssusceptibletostoragedecaythen
fruitsharvestedwithoutstalk.Lowtemperaturemaycausechillinginjury.
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2.BANANA
B.N.:(1)MusaparadisiacaL.

(2)MusacavedishiiLambert.
(3)Musasapientum L.

Family:Musaceae Origin:South-EastAsia(Assam,Burmaetc.)
OneoftheoldestfruitsinIndia.ItissecondinimportancenexttoMangoinIndia.

Richsourceofenergy.Allpartsofplantareuseful.Unripefruitsareusedforpowder

andripefruitsareusedforjam,fruitsalad,religiouspurpose.Itiscultivatedinvarious

statesinIndiaSouthIndia-(Kerala,TN,Karnataka),WesternIndia-(Gujarat,Maharastra),

EasternIndia-(Assam,Bihar).

TotalareaunderbananainIndiais2.40lakhha,(i.e.20% oftotalfruits.)with

34.46lakhtone’sproduction.Gujarat-28530ha.with11.41lakhtone’sproduction.Surat,

Valsad,Bharuch,Vadodara,Kheda,Junagadh,Bhavnagararegrowingregions.

Originanddistribution

Theediblebananaisbelievedtohaveoriginatedinthehottropicalregionsof

South-EastAsia,PlantsoftheMusaceaefamilyasawholearestrictlyoldworldplants

andpredominantlyAsian.Indiahasthesecondlargestdiversityofindigenousbananas

intheworldmorethan600typesofMusagermplasmscomprisingwildformsand

cultivated speciesarcreported theworld over.India hasmore than 300 typesof

germplasmsalthoughtherearenumeroussynonymsofeachcultivar.

Soil:Bananacanbegrowninalmostalltypesofsoilprovidedadequatesoilmoistureis
available.Deep,welldrained,fertile,loamysoilwithadequateorganicmatterisidealforits
cultivation.Shallowrootedcrop,sodepth&drainageareessential.Cangrowinslight
alkalinebutnotinsalinesoils.

Climate:-Bananaiswelladaptedtotropicalclimateinthewarm andhumidpartsin
Asia.Amongtheclimaticvariables,temperature,frostoccurrence,light/solarradiation
andrainfalldistribution,relativehumidityandwindvelocitylargelyinfluencethegrowth
morpho¬logyandproductivityofbanana.ItCangrow intemp.range10-400C.frost
sensitive.Windbreaksnecessary.
Varieties:-Basrai,Harichhal,GrossMichel-(bestalloverworld.),Grandnaine,Poovan,
Nendran,Lalkela,SafedVelchietc.wildspeciesfoundinAssam &Arunachal,whose
pseudostem isusedforpaper&ropemaking.
Theyare(1)Musasanjunia,(2)Musamani(3)Musavelity.
Propagation:-vegetativelypropagated.(1)Suckers:
Swordsuckers Watersuckers
Leavesarepointed,narrow&upright Leaves

are
Broader,
spreading.
with
roundish
tip.

LeavesareBroader,
spreading with
roundishtip.

Rhizomeisconicalwithsoundheart Rhizome flat with
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non-soundheart.
Growthisvigorous&fast Growthslow.
Bearingisearly(11months.) Bearing late (15

months.)
Swordsuckersarebest.

(2)Rhizome:ExceptcoastalregionofSaurashtra,usuallyrhizomeplantingisfollowed.
(3)Tissueculturalplants
Plantingofsuckers:Swordsuckersof3-4monthsoldseparatedfrom motherrhizome
&planted.
Plantingofrhizome:-Pseudostem ofsuckeriscompletelyremovedfrom rhizome.
Suchrhizomesarestoredundershadeincool&dryplacefor2months.Theconical
rhizomeswithsoundheart&fewsidebudsareusedforPlanting.
DistanceofPlanting: Tallvarieties–2.5x2.5m;Dwarfvarieties–1.8x1.8 or1.2
x1.2m.31.6tonesofrhizomesi.e.3000numbersrequiredperha.
PlantingSeason:-15Juneto15July.Ifearlyplanting,bunchwillemergeduringsevere
winter,whichreducetheyield.Hightemp.of Sept-Oct.andseverecoldofwinter
reducethegrowthofbunch.Pitsof30x30x30aredugduringsummer.Filledwith
FYM (10-15kg)+soil.Beforeplanting,plantingmaterialistreatedwithAureofungin6g
in135lit.waterfor1.1/2hourorwithKMnO4100g+100lit.water.
Irrigation:-Waterrequirementofbananavariesaccordingtotopography,soil,climate,
cultivarandtypeofculture.Ifthereisnorain,theplantsshouldbeirrigatedimmediately
afterplanting.Thesoilinbananaplantationshouldnotbeallowedtodrycompletely.
Bananarequireshigh amountofwaterranging from 1800-2500 mm annually.The
requirementismeteitherthroughwelldistributedrainfallorthroughirrigation.Therefore,
rainfallisanimportantaspecttobeconsideredbeforegrowingbananas.Banananeeds
plentyofwaterthroughoutthelife.Summer-7-8,winter10-12daysinterval.Itneeds
totally40-50irrigations.
Dripirrigationschedule:Forexamplefor1.5m x1.5m spacingthedripsystem should
beoperatedonalternatedayforaperiodof1.5to2.25hrsduringwinterand2.5to2.75
hrsduringsummeratapressureof1.2kg/cm2.

Manures&fertilizers:Nutritionalrequirementisveryhigh.
TimeofApply FYM 10-15kg/plantatthetimeoffillingthepits

A.S.(N)(g) SSP(P2O5)(g) MP(K2O)(g)
3rdmonth 300(60) 190(30) 125(60)
4thmonth 300(60) 190(30) 125(60)
5thmonth 300(60) 190(30) 125(60)
Total 900(180) 570(90) 375(180)
Formoreimprovement2%ureacanbesprayed.ItisrecommendedtoapplyaboveRDF
tovaietiesotherthanGrandNaine.ForGrandNaine,RDFis300:90:200gNPK/plant
alongwith10-15kg/plantFYM.

Intercropping:-Intercropscanbeeasilyraisedinbananaplantationattheearlystages

ofgrowth.Itisasubsistencefarmingorcasheconomyinbananaculture.Radish,

cauliflower,cabbage,spinach,chilli,brinjal,colocasia,yam,dioscorea,lady'sfinger,basella,

cucurbitaceousvegetables,marigold,tuberosearegrownasintercrops),Mixedcropping

witharecanutandcoconutisacommonpracticeinSouthIndia
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Essentialoperations:
(1)Weeding:weedfreeconditionisnecessarytocontrolpest&diseases.
(2)Desuckering:-Suckersareproducedfrom therhizomeofbanana.Thenumberof
suckersproducedperclumpvariesdependingoncultivar,soilfertility,environmentetc.
Removalofunwantedsuckersisoneofthemostcriticaloperationsinbananacultivation
andisknownasdesuckering.Itisdoneeitherbycuttingoffthesucker,ortheheartmay
bedestroyedwithoutdetachingthesuckerfrom theparentplant.Removalofunwanted
suckers.Only2arekept.
(4)Earthingup:Duringrainyseasontogivethesupport,toprovidedrainage&toavoid

water-logging.
(5) Propping:-Thelodgingofbananaplantsparticularlyatmaturestagesresultsin

heavyloss.Thefallingofthepseudostem mayoccurduetostrongwinds,rhizome
rot,burrowingnematodeortallcultivar.Thereisnodoubtthatstrongwindisoneof
theimportantlimitingfactorsinbananaproduction.Supportingwithbambooat
bunchemergenceperiod.

(6)SleevingorWrapping:-Coveringofbuncheswithgunnyclothordryleavesto
protectfrom sunburn,hotwind,dustetcwhichimprovescolouroffruit.

(7)Threshing:-Pruningofsurplusleavesisacommonoperationinbananaproduction.
Leaf removalhelpstoreducethediseasespreadingthrougholdandsenescent
leaves.Themicroclimateischangedbyleafpruning,especiallylightandtemperature.
(8)Nippingoffofmaleflowerhead.
Economiclifeofplantis2-3years.

(9)Mattocking:Itistheprocessofcuttingthepseudostem afterharvestingofbunches.
Afterharvestingthepseudostem shouldbecutleavingastumpofabout0.6m hight,
theleftoverstumpwithitsstoredfoodmaterialcontinuestonourishthedaughter
sucker(follower)tillitwithersanddriesup.

Flowering & FruitDevelopment:Flowering starts after6-8 months ofplanting.
Inflorescencehashermaphroditeflowers.Ediblebananaareparthenocarpic,whereas
wildarehavingseeds.Bananaplantismonocarpic(havingonlyoneflowerbud).
Therefore,plantproduceonlyonebunchinit’slife.
Harvesting&YieldandPostharvesttechnology:Thefruitisharvestedwhenmaturitysign
wasobserved.
Signsofmaturityoffruit:-(1)Dryingofleaves.(2)Changeofcolouroffruitskinfrom
deepgreentolightgreen.(3)Ridgesofthefruitturnroundfrom angular.

Thedwarfvarietiesofbananasarereadyforharvestwithin11to14monthsafter
planting.Tallvarietiesreadytoharvestafter14-16months.Mainharvestingseasonis
Sept.toaprilBunchyield25-30t/ha.butifgoodmanagement40-60t/ha.tall-15-20t/ha.
(5-10%lossduringtransport.)
Storage:-Bananacanbestoredatatemperatureslightlyabove55°F(13°C)andwitha
relativehumidityof85to95percentforaboutthreeweeks,andisripenedinaweekor
twoat62-70°F(16.5°-21°C).Bananafruitbecomesblackenedatlowertemperaturesand
shouldnotbeplacedinarefrigerator.
Ripening:-Climactericfruit.Mustberipenedinstoreroom.Smoketreatment:(2)
Chemicaltreatment-3000ppm Ethrel.
Pests:
(1)Bananastem borer:Larvafeedsoncorm.Leavesturnyellow,weather&plantdies.
Controlledbycleancultivation.
(1)BananaAphids:Theyarethevectorsofvirusof‘bunchytop’disease.Canbe
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controlledbysprayingDimethoateorMelathion,(10mlin10litwater).
(2)Nematodes :Affected plants do notrespond to fertilizers,irrigation,cultural

practicesetc.Rootbecomereddish&rot.Itcanbecontrolledby(1)Treatingplant
materialwithFuradongranularinsecticide.(2)Usenematicide.

Diseases:-
(1)PanamadiseaseORBananawilt:-Soilbornefungaldisease.Getsentrythrough
roots.Seriousinpoorlydrainedsoils.Yellow leaveshangonthestem.Notseriousin
Gujarat.Canbecontrolledby(1)PlantingofresistantvarietieslikeBasraiorpoovan.(2)
Uproottheaffectedplant&burn.
(2)BunchTop:ItisaviraldiseasetransmittedthroughvectorAphid.Plantremain
stunted&producepoorbunch.Canbecontrolledby.(1)Destroyingaffectedplantswith
rhizome.(2)Sprayinsecticidetocontrolaphids.
(3)LeafspotORSigatokadisease:-Itisafungaldisease.Lightyellow spotswhich
becomedarkbrownontheleaf.Killingoflargepartofleaf.GrossMichael&Cavendish
arehighlysucceptible.Canbecontrolledby.(1)Improvingdrainage&reducinghumidity
inplantation.(2)Removeaffectedleaves(3)SprayDithaneM-45.

(4)Kokkandisease(Bananabractmosaicvirus)

Kokkandiseasewasfirstreportedfrom ThrissurdistrictinthevarietyNendran.Lateron,
thediseasewasfoundtoaffectothervarietieslikePalayankodan,Kodappanillakunnan,
Monthan,Kanchikela,Poovan(Rasthali),KarpooravallyandChenkadali.Nendranisthe
highlysusceptiblevariety.

DuringtheyoungstageofNendranbananaplant(twomonthsold),pinkish
streakscanbeseenonthepseudostem.Allthekokkanaffectedplantsneednotshow
thissymptom,butoncethissymptom isexpressedthereisnodoubtthattheparticular
plantisaffectedwithkokkandisease.Necroticstreaksareanotherimportantsymptom
ofthedisease.Thenecroticstreaksareinitiallybrown,whichlaterturnblack.Itoccurs
onallaerialpartsoftheaffectedplantexceptonlamina,thelengthbeingafewmm to
10cm.Allthekokkan-affectedplantswillexhibitthenecroticstreaksfrom thirdmonth
onwardsatonestageorother.Someoftheaffectedplantsretainthenecroticstreaks
throughoutthegrowthperiod.Incertaincasesitdisappearswiththesenescenceofthe
affectedportion.

Theaffectedplantproducesonlyasmallbunch.Thefingersaresmall,curved
andwidelydivergentwithpalegreentoashygreencolourascomparedtothehealthy
ones.Theabnormalcolourandreductioninthesizeofthebunchdependuponthe
severityofthedisease.
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Control

 Suckersshouldnotbetakenfrom affectedplants,whichshownecroticstreaks
orabnormalcolourofthepseudostem.

 Whentheyoungplantsshowthesymptom ofpinkishstreaks,theyshouldbe
uprootedanddestroyed.

(5)Infectiouschlorosis(Cucumbermosaicvirusdisease):Thediseaseisnoticedin
varietiessuchasNendran,Palayankodan,Karpooravally,Kosthabontha,Peykunnan,
Bhimkhel,Mottapoovan,Dakshinsagar,Madhuraga,RasthaliandMusaornata.

Themostcharacteristicsymptomsarethelossofleafcolourinpatches;appearanceof
parallelchloroticstreaksontheyoungerleaves,givingastripedappearanceonthe
leaves.Asthediseaseprogresses,leavesemergedistorted,marginsbecomeirregularly
wavy,oftenwithblotchesofnecrotictissuesandtheleaflaminaisreducedinwidth.In
severecases,rottedareasarefoundthroughouttheleafsheathandpseudostem.The
affectedplantsproduceonlysmallbunches.Thisisavirusdiseasetransmittedby
aphids.

 Usediseasefreesuckersforplanting.
 Eradicatediseaseaffectedplants.
 Useinsecticidesrecommendedforinsectvectorcontrol.
 Avoidgrowingleguminousandcucurbitaceousvegetablesasintercropin

bananaindiseaseproneareas.

Prematureripeningoffruits:-
ObservedinKheda,Bharuch&Suratregions.Leavesbecomeyellowish,redspotson

leaves.Fruitripenearlier.Itcanbecontrolledby(1)Dusting300meshsulphur(16
kg/ha.)(2)Spray0.025%Carbendazim atonemonthsinterval.

Physiologicaldisorders:
Chokethroat
Itisduetolowtemperatureaffectingactivegrowthoftheplant.Leavesbecomeyellow
andinseverecases,thetissuegetskilled.Incaseofnormallyfloweringplants,the
stalkcarryingbuncheselongatesfreelysothattheentireinflorescencecomesoutof
thepseudostem andhangsdown.Bunchdevelopmentisnormal,butwhenthetimeof
floweringsynchronizeswithlowtemperature,thebunchisunabletoemergefrom the
pseudostem properly.Thedistalpartoftheinflorescencecomesoutandthebasalpart
getsstuckupatthethroat.Hence,itiscalledChokethroat.Maturityofthebunchis
delayedbytaking5-6monthsinsteadof3.5-4monthsforharvest.Provisionofshelter
beltsusingCasuarinaorEucalyptustopreventtheeffectofcoldwindblowingintothe
orchardandplantinglowtemperaturetolerantvarietieslikeKullancheckthedisorder.
Chillinginjury
Chillingoccurswhenpre-harvestorpost-harvesttemperaturesfallbelow 14°C for
varioustimeperiods.Thepeelofbananabecomedarkandthefruitexhibituneven
ripening.Ripeningfingersshow dullyellow tosmokyyellow colourandwaterydark
patchesareobservedontheskin.Brittlenessofthefruitandfungalinvasionisalso
observed.Thevascularbundlesofthesubepidermallayershow brownstreaks.The
discolorationisascribedtotheenzymaticoxidationofdihyroxyphenylalanine.



FRT4.4TropicalandSubtropicalFruitCrops

24

Kottaivazhai
ItisaseriousmaladyinPoovanvarietyofbanana,reducingtheproductionby10-25%.
Thesymptomsaredistinctlyconicalandillfilledfruitswithaprominentcentralcore
having many underdeveloped seedy structures making the fruit inedible.The
pseudostem exhibitsstreaks,striationsandblotchesonthesurface.Bunchesareheld
atanangleabovethehorizontalposition.Pollengrainsareinfertile,shriveled,shrunken
andbrokenwhilethepericarpissmallerandthelocularcavityisbiggerthannormal.
Theabsenceortheoccurrenceofauxin,gibberellinandcelldividingfactorsatsub
epidermallevelsaffectthedevelopmentofparthenocarpicfruits.Applicationof2,4-D
25ppm and GA 100ppm afterthe opening oflasthand favours developmentof
parthenocarpicfruit.
Formationofsplittedfingures:Symptomsareappearslongitudinalcracksinfruitsthis
disorderprominentinrainymonthoccurredimmediatelyafterthedryspell.duetothe
severewaterstress,tissueofthefruitgetdamagedwiththeabsorbtionofwater.This
damagedtissuetendtoexpandfrom cracks.
Potassium deficiencyChlorosis:
ThemostcharacteristicoftheKdeficiencysymptomsistheyellowingofolderleaftips
followedbyinwardleafcurlinganddeath.
Stuntedgrowth:Usually,aKdeficientbananaplantwillgrowslowlyandhaveasturdy
appearanceduetotheshorteningofinternodes.
Bunchdeformation:ThebananabunchesinKdeficientplantsareshort,slim and
deformedasaconsequenceofpoorfruitfillingcausedbyreducedphotosynthesisand
sugartransportation.
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3.Citrus

BotanicalName:Citrusspp
Family:Rutaceae
Introduction

 Itisworld’sleadingtreefruitcrops
 Domesticconsumptionistheprinciplemarket
 Themajorcitrusprovidingcountriesviz.,Spain,USA,Israel,Morocco,S.A.and

sizeableexporttoEC,Russia,Cannada,S.Arabia,Kuwait&Hongkong.
 TheUSAisthelargestproducersofcitrus,coveringabout30-40% ofworld’s

totalproduction.
 CitrusplantationinIsraelisoccupiesmorethan40,000hectand80%ofIsrael

Agril.Exportsgoestocitrus.
 InJapan,Citrusoccupythefirstplaceamongallfruitcrops.
 InIndia,itiswith3rd positionandoccupiesabout9% oftotalfruitcrops.The

mostimportantofcitrusinIndiaismandarinfollowedbythesweetorangeand
acidlime.

Consumption
 Theprincipalconstituentsofedibleportionsaresugars(glucose&sucrose)and

acid(Citricacid&malicacid).
 Therindoffruitcontainspectinandcertainessentialoilsaswellascertain

glycosides
 Italsocontainconsiderableamountofascorbicacid(25-85mg),TSS(8-12%),

acidity(0.5-1.5%).
Uses

1.Usedasafreshfruits(orange)andorangemarmalade
2.Grapefruitandothertypesarealsousedinthethisway
3.Citrusfruitjuicearebottledandcannedinlargescale
4.Lemon-barleywaterispreparedfrom lemon
5.Citrusacid,pectinetc.areproduced

Origin&distribution
 Mostofthesppundergenuscitrusarenativetotropicalandsubtropicalregionof

southeastasiaparticularlyIndia,China&regionbetweentwocountries.
 ThenortheasternregionofIndiaisconsideredasaoneofthenaturalhomeof

citrus
 Manyspparebelievedtobedevelopedfrom intercrossesbetweenIndia&China
SpeciesandVarieties

Citrusfruitsaremembersofthe"Rutaceae"familywhichcontainmorethana
thousand species mostlyfound in tropicalregion ofAfrica,South-EastAsia and
Australia.Outofthem only16spparewithhorticulturalimportant.
Largenumberofintergenericweredevelopedlike

1.Citranges(TrifoliateorangexS’orange)
2.Citrumelos(TrifoliateorangexGrapefruit)
3.Citradias(TrifoliateorangexSourorange)
4.Citrumuats(TrifoliateorangexKumquat)
5.Limquats(KumquatxWestIndianlime)

Someinterspecifichybridswerealsodeveloped
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1.Lemonimes(LemonxLime)
2.Tangors (MandarinxS’orange)
3.Tangelos(MandarinxGrapefruit)

ThefollowingarevarietiesofcitrusextensivelycultivatedinIndia.
1.Acidgroup:

Limegroup
a.Acidlime :Citrusaurantifolia
b.TahitiorPerseanlime:Citruslatifolia
c.Rangpurlime :C.limonia
d.Sweetlime :Citruslimettoides

Acidlime
 Highlypolyembryonic
 Fruitroundtooval,greenishyellow,thinskinned,juicy,highacidic
 KagziLime,Vikram,Pramilini,PKM-1,Seedless,Tahitietc.
Sweetlime
 Indianorigin,fruitislargerthanacidlime,fruitissmooth,greenishyellowwiththin

skin,fleshpaleyellowtostrawcolor,flavourinspideandjuicesweetwithlittlebitter
 Cultivars-Mithanimbu,Sharabati
Karnakhatta:C.Karna
 WidelyusedasarootstockinNorthIndia,Cultivar–Sohsarkar

Lemongroup
a.Lemon :Citruslimon
b.Roughlemon :C.jambhiri
c.Citron :C.medica(KidarankaiinTamil,usedforpickling)
Lemon
 Weeklypolyembryonicwithmedium sizedspreadingtree
 Fruitsovaltoellipticwithpointednipple
 Fruitsurfacesmooth,lightyellow&coresolid,juiceabundant&acidic.
 ThecultivarsareEureka&Lisbon(USA),Femin-elloandMonachello(Italy),

Kaghazikalan,Italianround,Asam lemon,galgal,pantlemon,Barmasietc.
 Lemonoilisoneofthemostimportantcitrusoilusedforflavouringpurposesin

softdrink,bakedfoods,confectioneryetc.
Roughlemon

 Fruitskinrough&brownincolor
 Oneofthemostimportantrootstockofcitrus(tristezavirus)

Citron
 Fruitsemismoothtoroughsurfaced,rindthicktoverythick,pulpisacidicbut

juiceisscanty.
2.Orangegroup:

a.Sweetorange :Citrussinensis
b.Sourorange :Citrusaurantium (NarthankaaiinTamil,forpickling)
c.Multipleleaforange :C.multifolia
d.Japanesesummergrapefruit:C.natsudaidai
 HighlypolyembryonicofChineseorigin
 Fruitsubglobosetooval,orangecolor,tightskinnedwithsolidcentralcore,pulp

juicyandsoursweete.g.Mosambi,Sathgudi,ValenciaLate,Jaffa,Pineaaple
4.Mandaringroup:(loosejacket)
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a.Coorgmandarin,NagpurSantraandKodaiorange :C.reticulata
b.JapaneseSatsumamandarin :C.unshiu
c.Willowleafmandarin :C.deliciosa
d.Kingmandarin :C.nobilis
e.Kinnowmandarin :Kingxwillowleaf
f.TangerineorangevarDancy(trifoliatexmandarins) :Citrustangerine

Mandarinishighlypolyembryonicinnature,fruitismedium sized,globose,sweet,
segmenteasilyseparable,looseskinned,orangeincolor,rindthin&easyseparable,
usually10-14 segments,seeds pointed.The importantcultivars Coorg mandarin,
NagpurSantraandKodaiorange,Khasietc.
5.Pummeloandgrapefruitgroup:

a.Pummelo :C.grandis
b.Grapefruit :C.paradisi
c.Kumquat :Fortunellasp.

Pummelo
 Largesized,indegenoustoMalaysia,thornless
 Fruitsubglobose,pyriform withthickandspongyrind,testissweetandjuicy,

rindthick,smoothwithlargeoilglands.Cultivars,white&pinkflashed
Grapefruit
 Originatedinchina
 Fruitislarge,rindsurface7flashisyellow,highlyjuicy,sweetwithbitteraftertaste
 Cv.Foster,Ruby,Marsh,Duncan&Thomsonetc.
6.Thefifthgroupconsistsofmainlyhybridsofdifferentcitrusfruitswithtrifoliate

orange(Poncirustrifoliata)andmainlyusedasrootstock.e.g.Citrange(Poncirus
trifoliataxC.sinensis)var.Troyer,var.Carrizo
a.Citrangor(CitrangexC.sinensis)
b.Tangelo(Tangerinexgrapefruit)
c.Citrangequat(Citrangexkumquat)

Varieties
AcidLime

Acidlimefruits

 ThisvarietyisoftenreferredtoasKagzilimeinsome
partsofIndiaandisgrownextensivelyalloverthe
state.

 Thefruitisroundtooblonginshape,therindthin,
smooth and yellow;the apex round and slightly
nippled;thepulpislightgreenish-yellow,juiceand
veryacidic.

Sweetorange
 Three varieties ofsweetorange viz.,Sathgudi(orCheeni)Mosambi,and

Batavianarepopularinthestate.
Mosambi

Mosambifruits

 As the name suggests,the fruitoriginates from
Mozambique.Ithasprominentstreaksontherind
andacirculargroveatthestylerend.

 Thefruitissubgloboseinshape;juiceisnotplentiful
and though sweet,sometimes itcan be almost
insipidduetoanunbalancedsugar-acidratio.

 Thisvarietycontainsmoreseedsthanthesatgudi
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orange.

Sathgudifruits
 ThenameSathgudiowesitsorigintoaplace"Sathgur"in

TamilNadu.
 ThisvarietyispopularamongcultivatorsinAndhraPradesh

because ofhigheryield potential,wideradaptabilityand
betterconsumeracceptance.

 Thefruitissphericalinshapewithasmoothsurface,the
rindisthin,semi-glossy,finelypittedandorangecoloured
whenfullyripe.

 Ithas10to12segments,abundantjuice(45%),T.S.S.(Total
SolubleSolids)6.4%,acidity0.69% andanascorbicacid
contentof44mg/100g.

Batavian
 PopularintheNorthcoastaldistrictsofthestate,thisissimilartosathgudi.It

developsyellow patchesonthegreenrindofthefruitwhenitisbasketedto
protectitselffrom thesuckingmoth.

Sourorange
 Growninthecoastaldistricts,theVadlapudiorange,alsoknownastheGuntur

Orange,isverypopularandamuchfavouredsourorange.Itishighlysusceptible
torootrotandcollarrotdisease.

 Overthelastfivedecades,effortshavebeenmadeattheFruitResearchStation,
Anantharajupet(Kodur)tointroduceandevaluatedifferentvarietiesofcitrus
species.Amongthemanysweetorangevarietiestested.

 SathagudiandValenciaLatewerefoundtohavethebestpotential.
 AsValendiaLatematureslateintheseason,itcommandsagoodpriceinthe

market.
 Also,the performance ofWashington Navel,BuckeyNaveland Blood Red

cualtivarsisgood,indicatingtheirdesirabilityforcommercialcultivation.
Thefollowinghigh-yieldingvarietiesineachkindofcitrusfruitwereselectedand
recommended

CitrusFruit Variety
SweetOrange Mosambi,Sathgudi,ValenciaLate,Jaffa,Pineaaple
Mandarin Nagpur,Coorge,KinnowandDencyTangerine
Lemon Malta,NepaliOblong,LemonLong
AcidLime KagziLime,Vikram,Pramilini,
Pummelo RedSweet

ACIDLIME
Botanicalname : CitrusaurantifoliaSwingle
Family : Rutaceae
Originplace :ProbablyanativeofIndiaandSouthEasternChina

Acidlime(Kagzilime,Acidlime,Mexicanlime)inHindiisknownas'Neebu'.Itisa
profuselybranchedthornyshruborsmalltree.Theleavesaresmallwithnarrowly
wingedpetioles.Theflowersaresmall,purewhiteandareborneinclusters.Thefruits
aremoreorlessroundoroval,smoothhavingthinrind(papery)attachedlightly.The
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immaturefruitsaredarkgreenincolourwhichchangestolightyellowwhenripe.The
colourofthepulpislightgreenish-yellow;tasteisacid,aromatic;cellsfineandshiny.
Thenumberofsegmentsis9-11.Thenumberofseedsperfruitis9-10.)

Sourlimeisfoundinmostpartsofthetropics.InIndia,itiscultivatedinTamil
Nadu,Maharashtra,WestBengal,Punjab,MadhyaPradesh,AndhraPradesh,Delhi,Uttar
Pradesh,Kamataka,Gujarat.Itiscultivatedintheplainsandupto1200m elevation.The
smallfruitedlimeisthevarietygrownalloverIndia.Alargenumberoftypesdifferingin
size,shapeandcolourofthefruitedarecultivated.Somethornlesstypesareknownbut
theyarenotgrowncommercially.'Bearss'or'Sersian'isveryimportanttypeinFlorida:
producesfruitslargerthantheconventionallime,totallyseedless,smallerandlessthorny
tree,easiertoharvest
Uses
1.LimeisagoodsourceofVitamin-Candisextensivelyusedforculinarypurposes.

2.Itisusedforflavouringjams,jellies,marmaladesandalcoholicdrinks.
3.Itisusedasagarnishforfishandmeat.
4.Itisalsousedforpreparingbeveragessuchaslimeadeandlimerickey.
5.Importantproductsmadefrom limeare:limejuice,limecordial,limeoilandcalcium

citrate,driedordehydratedlimepeel,limepowderandpickle.
6.Driedlimefeedpowderandlimesedimentobtainedwhenlimejuiceisclarified,are

utilizedforcleaningmetalware.
7.Limepeelisalsousedascattlefeed.
Climate

Sourlimerequirestropicalclimate.Itistendertofrost.Strongwindsareharmful.
Hotwind&excessiveheatduringfloweringandfruitsetarehighlydeterimentalforgood
bearingandcausesfruitdropandsunburnoffruit.

Lowhumidityforbetterfruitcolor,whilemore,formorejuicywiththinrind.Inthe
morehumidareasofAssam andWestBengalwheretherainfallisabove125cm,the
limebecomeshighlysusceptivetocitruscanker,whichmakesthetreesunproductive
andshortlived.

Itislightlovingplantanditissensitivetoshading.Highlightforfoliagecolor,
while,undershade,deepfoliagecolorandpooryielder.

Itmaynotbecultivatedintheareawherethetemperaturesoccasionallyfall
belowthefreezingpoint.Usuallylowtemperature-6.6to-4.4isinjurious.Sourlimeis
successfullycultivatedinwestandsouthIndiawherewintersarefreefrom frostand
theannualrainfalldoesnotexceedanaverageof75cm.Sourlimecansuccessfullybe
grownfrom sealevelto1000m orsoelevation.

Bestfruitsareproduceinsemiarid&subtropicregion.
Soil

Fortheplantationofsourlime,soilshouldbeatleast1.5m deep.Itshouldbe
welldrained.Heavysoilsshouldbeavoidedforplanting.A highwatertableofa
permanentorfluctuatingnatureisunsuitedandlow-lyinglocalitieswhicharesubjected
towaterstagnationshouldalwaysbeavoided.IdealpH5.5to7.5,however,treeisnot
possibletosaltinjuryandcan’tthrivewellinsalinealkalinesoil.
AreaandProduction

Area Production Productivity
World - 84.7millionton -
India 3.89L.ha 44.3Lakhton 14.8kg/ha
Guaj ` 8000hac 1.28Lakhton 16.00kg.ha
-USAistheworld’slargestproducerofcitrus
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-InIndia,MandarinislargerfollowedbyS’orange&acidlime
-AP,MH,KT&Punjabaretheleadingstates

Types/Varietiesoflime
Varieties:-Kagzilime,Vikram (Ms),Pramalini(Ms)
Thoughlimehasbeenincultivationforseveralcenturies,therearenotimproved
varieties.Commonlygrownlimeistheacidlimecalledkagzilime.Thereisnotmuch
variationamonglimetrees.Thoughtheyallhavebeenmultipliedsexually,becauseof
thewell-knownphenomenonofpolyembryony,thereisagreatvariationinMaharashtra,
AndhraPradeshandTamilNadu.Theimprovedvarietiesare:
Kagzilime

Itisthebestvarietygrownalloverthecountry.Ithastwotypesoffruit,round
andoval.
Pramalini:

Itbearsfruitsinclustersof3–7andyields30% morethanthenormalkagzi
lime.Thefruitshave57% juice,whichishigherthanVikram (53%)andnormallime
(52%).In Maharashtra,Pramaliniand Vikram are 2 varieties identified byclonal
selection.Thesehavebeenreleasedforcommercial cultivationastheyarecanker-free
andprolific-bearer.
Vikram:

Thisalsobearsfruitsinclustersof5–10andsomeoff-seasonfruitsduring
September,MayandJune.Itgives30–32%moreyieldoverthenormallime.
Chakradhar:

Thisvarietyoflimewasderivedfrom cv.'Kagzi'.Ithasroundfruitwiththin
paperyrind,anda60-66percentjuicecontent.Itisathornlessandseedlessselection.It
hasagreateryieldandvitamin-C(ascorbicacid)118.2-140.8mg/100gandacidcontent
(8.3-9.l%)than'Kagzi'.Treesof'Chakradhar'beginbearingintheir4thyearandare
compactandsemi-spreading.

The plants are erect, compactand dense in habit.Itbears fruits during
January–February,June–JulyandSeptember–October.
PKM 1:

Itsfruitsareround,medium tolarge-sized,withanattractiveyellow skin,and
52.31%juice.Itishigh-yielderthanthelocalstrains.
Selection49:

Itisaprolific-bearer,producingbetter-sizedqualityfruits.Ithasatendencyfor
bearingsummercropandshowstolerancetocanker,tristezaandleaf-miner.
Seedlesslime:

Itisanew selectionoflime.Fruitsareoblong,skinthin,primrosecoloured,
prolific-bearer,yieldsdoublethatofnormallimebutlate.

Propagation.
CITRUS

1.Seedduetopolyembryoniccharactristics
Sourlimeismainlypropagatedbyseed.Propagationbyseedsisfolloweddueto
polyembryonicnatureofit.Insourlimeabout78percentseedspossesspolyembryos.
Eachpolyembryonicseedproducesthreetofourseedlings.Amongthem,oneissexual
originandremainingarenucellar.Nucellarorapogamicseedlingsbreedtruetotype.
Raisingofseedlings

Freshlyextractedseedsaresownonwellpreparednurserybedatthedistanceof
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20xl0cm and1.5to2cm deep.Germinationcompleteswithin3weeks.Thesexual
seedlings,whichareusuallystuntedandpooringrowthcomparedtoapogamicornucellar
seedlings,areuprootedcarefully.Removalofsexualseedlingsisessentialbecausethey
donotbreedtruetotype.Theapogamicseedlingsareidenticaltotheparentingrowth
and production.Seedlingsarereadyfortransplanting 6 to 9 monthsaftersowing.
However,usuallyoneyearoldseedlingsarepreferredfortransplanting.
Besides,vegetativemethodslikeairlayeringiscommerciallyadopted

1.Airlayering
Itisalsoknownaspotlayering,MarcottageorGootee.Forthepurposeofair

layeringoneyearoldorpreviousseasonshootofpencilthicknessisselected.About5
to7cm awayfrom thebaseofselectedshoot,agirdleof2.5to3.0cm size,by
removingthebark,isprepared.Thegirdledportionoftheshootisscrappedusing
gunnybagorrearsideoftheblade.Thisprocesshelpsinremovalofphloem and
ultimatelypreventstheformationofbarkatthegirdledportion.Thegirdledportionis
thencoveredusingmoistsphagnum mossgrass.Coveringwithmossgrassretains
bettermoistureatthepointofairlayering.Thegirdledportionisnow wrappedusing
transparentpolythenetapeandboththeendsoftapearetiedair-tightly.

Dependinguponofsuccessrootingappearsinabout2-3months.Whenroot
emergenceisthereanditbecomesvisiblefrom thetransparentwrappedtapethe
layeredshootisseparatedfrom motherplantgiving2-3cutsininstallments.The
layeredplantsareplantedinnurseryunderpartialshadewherefrequentwateringis
providedandhighhumidityismaintained.Usuallyair-layeringispracticedinthemonth
ofJuly-August.Air-layeringispracticedinIitchi,lime,jackfruit,cashewnut,guava,Black
jamun,Pomegranateetc.Incaseofhard-to-roottypeplantapplicationofIBAat3000-
5000strengthispracticable.

Buddingalsodoneincitrusforbuddingfollowingrootstocksareused
Someofthecommonlyusedrootstocksaresourorange,roughlemon,trifoliateorange,
citranges,Rangpurlime,mandarins,etc.,briefcharacteristicsofwhicharcasbelow.
1 Sourorange(C.aurantium)
Sourorangehadbeenextensivelyusedinthepastasrootstockofsweetorange,grape
fruit,mandarinorangeandlemon(BatchclorandRounds,1948).Treesonsourorange
renderedgoodyield(Wutscher,1978)withbetterfruitquality(Blondel,1977).However,
itissusceptibletotristezavirus,citrusnematodeandburrowingnematode(Bainesel
a/..1960).Treesonsourorangewereusuallysmallerthanthoseonroughlemonand
weremoderatelycoldhardy(GardnerandHoranic,1958).
2 Roughlemon(C.jambhiri)
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Roughlemonisprobablyofhybridorigin(Chapot,1975)andishighlypolyembryonic.
ThisisthebestknownofallrootstocksinSouthAfrica(Broembsen,1984)andlargely
usedindifferentcountriesoftheworld.Treesonroughlemonstocksturnedouthigh
yieldwithgoodfruitsizebutfruitswereofpoorquality-rough,thickandpoorly-
colouredskin(ZieglerandWolfe,1961).Itistoleranttotristezaandrelativelytolerantto
salineandcalcareoussoilsbutsusceptibletofootrot(Grimm andHutchison,1973)
andblight(Smith,1975).
3 Trifoliateorange(Poncirustrifoliata)
A deciduousrelativeofCitrus.Thetrifoliateorangeisan excellentrootstockfor
SatsumainJapanbutissusceptibletoexocortisdiseaseandblight(Reitz,1984)but
toleranttomostothermajorvirusdiseases,Phytophthorafootrotandcitrusnematode
(ZeiglerandWolfe,1961).Treesontrifoliategavehighyieldwithexcellentfruitquality
(Vuillaumeetal.,1981)whichwerealsoresistanttofrost(Korsantiyaetal.,1985).
4 Mandarin(C.reticulata)
ThemostcommonmandarinrootstockisCleopatra.Itisthemostsalttolerantofthe
commoncitrusrootstockcultivarswiththeabilitytoexcludesodium andchloridetaken
upbythefootsystem (Broembsen,1984)buttoaccumulateboron(Cooper,1961).
Cleopatra is tolerantto tristeza,exocortis and xyloporosis and fairlytolerantto
Phytophthorafootrot.However,theyield iscomparativelylow onthisrootstock.
Casamayoretal.(1982)obtainedcumulativeproductionof60.2tonnesperhectarein
thefirstfivecropsofOrlandotangeloonsourorangecomparedwith58.5tonnesper
hectareonCleopatramandarin.
SunkimandarinisusedasarootstockfororangeinBrazil(Sobrinhoetal.,1978).Itis
susceptibletofootrot(Bitters,1974),sensitivetoexocortis(Olsonetal.,1962)but
toleranttotristeza(Salibe,1947b).
5 Sweetorange(C.sinensis)

A moderatelycoldhardyrootstockhavingwiderangeofsoiladaptation.Treeson
sweetorangearelittleaffectedbyblight(LawrenceandBridges,1973)andisresistant
totristeza,exocortis,xyloporosis,sourorangescabandmalsecco(Klotz,1973).Trees
onsweetorangerootstockhadhigherN,PandCucontentinleaf(Wutschcr.1974)and
thequalityoffruitwasalsogoodonsweetorangerootstock(Bitters,1974).

6 Rangpurlime(C.limonia)
Avigoroushardyrootstockwithgoodadaptabilitytowiderangeofsoil,particularlyfor
heavysoil.Itistoleranttotristezaandalsotosalt(Cooper,1961).However,treeson
Rangpurlimearesusceptibletofootrot(CarpenterandFurr,1962),exocortisand
xyloporosis.Rangpurlimerootstockisusedfororange,grapefruitandtangeloscions.
ThequalityoffruitonRangpurrootstockisfairlygood(Salibe,1947a).

7 TroyerandCarizzocitrange
Citranges(sweetorangextrifoliateorangehybrid)arenowusedwidelyasrootstockto
replacesourorange.Treesoncitrangearesaltsensitive(Cooper,1961).Ofthe
citranges,Troyeris mostly used in California which is tolerantto tristeza and
inter¬mediateresistanttofootrot(Klotzetal.,1972).Orangeandgrapefruittreeson
Troyerareveryproductiveandfruitqualityisgood(Hutchison,1978).Thename
Carizzowasgivenin1938toacitrangetreeproducedfrom seedlingsoftheoriginal
hybridsraisednearatowncalledCarrizoSpringsinTexas(SavageandGardner,1965).
InFlorida,Carrizoisapopularrootstockandisconsideredasburrowingnematode
resis¬tant(O'BannonandHutchison,1974).
Planting.

Thepitsaredigduringsummerwithadimensionof60-75cm3.Theyarefilledwith
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amixtureoftopsoilsandwelldecomposedcompostorfarmyardmanureattheratioof
50:50.Thefilledpitsarelefttillfirstshowerofmonsoon.Plantingisdoneinthecentreof
thepitwithasinglehealthyseedlingorgraft.Therootzoneoftransplantissetproperly
andpressedaroundit.Plantingisfollowedbyirrigationintheabsenceofrains.

Sourlimeisplantedatadistanceof5x5or6x6m.Distancecanfurtherbereduced
to6x5,6x4m ifsoilispoor.Thelimetreedeclinesaftercertainperiodofcropping,butit
isearly,iftheyareplantedcloser.Butdeclinecanbepreventedbyremovingalternaterow
ofplantsoralternateplantfrom therow,thatwillprovidesufficientgrowingspacedandwill
avoidcompetitionforessentialrequirementlikesolarradiation,waterandnutrients.
Closerplantationhasalsobeenreportedtohavemoreincidenceofpestsanddiseases
whichmayleadtodeclineandreducedproduction.

Thebesttimeofsourlimeplantingistheonsetofmonsoon.Thesurvivaland
establishmentoflimeplantsremainveryhighduringmonsoonseason.However,planting
canalsobedoneduringSeptember-OctoberorFebruary-March,whenassuredirrigation
facilitiesareavailable.
Manuresandfertilizers

Generally,about50kgofFYM,900gN,750gP2O5and500gK2O,(intwospilt
firstinoctandsecondinMarch-April)100gFeSo4&50gZnSo4perplantfrom fifthyear
andonwards,everyyearitisappliedfirstinOctober-Novemberbeforespringflowering,
andthesecondapplicationisdoneinMarch-Aril.Thesetimingsofapplicationcanbe
adjustedaccordingtoclimaticconditionsoftheregioninwhichitisgrown.However,
thefollowingdosesoffertilizers(g/tree)andFYM (kg/tree)areappliedindifferentstates.

States Age(year) N P2O5% K2O FYM

AndhraPradesh 4tli&above 1500 600 800 -
Bihar 10th&above 150 250 325 50

Gujarat Bearing 900 750 500 50

Haryana “ 500 320 105 100

HimachalPradesh ,, 800 500 600 20
Karnataka ,, 242 145 242 25-30

Maharashtra ,, 800 100 200 100
Mizoram „ 900 720 600 10-15

Orissa 2ndyear 90 230
290

90
200

15

TamilNadu 6lh&above 600 200 500 30

UttarPradesh 10th&above 750 400 750 -

Irrigation
Asstatedearlier,theveryfirstirrigationisdonejustafterplanting.Subsequent

irrigationsareneededduringrainyseasonifrainsareregular.Duringwinter,limeplants
areirrigated15-20daysintervalswhereasduringsummersat8-10daysintervals.Sufficient
soilmoistureismaintainedduringfruitsettingandfruitdevelopment.Sufficientmoisture
duringfruitsettingandfruitdevelopment.

Fertigation:Recommendationofdripirrigationwith4dripper,4lit/hrscapacity3hrsduring
winterand5hrsduringsummer.
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Interculturingandintercropping
Duringrainyseason,weedsbecomeaproblem,hoeingonceortwicewillkeep

downalltheweeds.Propercleaningisdoneduringpostmonsoonseasonduring
(September-October).Only shallow cultivation should be done.Much ofclean
cultivationpracticeswillnotbebeneficial.

Sourlimeisaevergreeninnature,afterharvestingitshouldbegivensomerest
duringthemonthofOctobertoNovember,intheSouthandWesternIndia,andinthe
monthofDecemberandJanuaryintheNorthIndia,developmentalstageswhich
resultsinhighpercentageoffruitretention(i.e.low percentageoffruitdropand
ultimatelyhighfruityields).

Sourlimetreedevelopfullcanopyin4to6year.Intercropscaneasilybetaken
during earlystages ofcrop growth depending upon population density.Usually
vegetablecrop,particularlylegumevegetablesaregrownwithadvantages.

Trainingandpruning.
Theyoungplantsmaybeprovidedwithsupportwithbamboosplitslicksif

needed.Laterwhennewsproutsform neartogroundlevelareremovedasandwhen
theyareseen.Bearingtreesmaybeprunedforunwantedbrancheslikecriss-cross
branches,diseasedanddeadandbrancheswhichareprofuselygrowingonthe
ground,andthewatersprouts.Pruningoperationprovidesgoodframeworktothe
treewhichshouldbeattendedtoyearly.
Skirting:Reducethefruitcontactwithsoil
Floweringandfruiting

Sourlimestartsbearingflowersandfruitsfrom thefourthyearonwardsafter
planting.Undernaturalconditions,thetreesfloweralltheyearroundeachflush
bringingforthnewblossom.Thefruitsmatureinsixmonthsafterflowering.InGujarat,
about60percentofthetotalcropisharvestedduringJulytoSeptember,30percent
from OctobertoJanuaryand10percentfrom FebruarytoMay.InnorthIndia,themain
harvestingseasonisinthemonthsofAugust-September.

Higherfruitsetting,minimum fruitdropandhigherfruityieldofsourlimeare
obtainedwiththesprayingofZnSo4at0.6percent+2,4-Dat20ppm inearlyJanuary
forthespringflushandinearlyMayforthesummerflushfollowedbyGA3at50ppm +
ZnSO4at0.6percent.
Pollination
-Selfpollination,however,crosspollinationisnotuncommon,ifmixedplanting
-Receptivityofstigmais6-8days,honeybeeispollinator
-Crosspollinationreportedtoincreaseseedlessness

Cropregulation
 Regulationbywithholdingthesoilmoisture
 Fruitthinning
 Adjustmentoffruitharvesting
 UseHastabahar
Harvesting

Sourlimefruitsarereadyforpickingwhentherindcolourchangesfrom greento
yellow.Thefruitsareconvenientlyharvestedbymeansofapole-harvesterfittedwithan
ironhookattheend.Thefruitsfallenonthegroundarecollected.However,fruitsof
outerperipheryofthetreecaneasilybepluckedbyhands.

Theyieldvariesfrom 80-150quintalsperhectare.
Postharvesthandlingandstorage.
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Afterharvesting,unwantedfruits(severelycankered,bruished,injured,cracked,
deformedfruitsetc.)aresortedout.Thehealthyfruitsarequitehardyandcanwithstand
roughhandlingandtransport.Thefruitsarefilledingunnybagsforshiftingfrom one
placetoanother.Underordinaryroom temperatures,thefruitscanbestoredinfresh
conditionforabout3to4weeks,However,undercoldstoragefruitscanbestoredfor
abouttwomonthsorso.

Ripeningretardantsmayhelpdelayinripeningandincreasingshelf-lifeoflime
fruits.Limefruitscv'WestIndian'whentheyweretreatedwithGA3at100or200ppm
andstoredinsealedpolythenebagsatambienttemperatureextendedtheirstorage
periodupto65days.GA3at1000ppm retardstheyellow colourdevelopmentoflime
fruitstoredat50°Ftemperature.Whereas,Cycocelat4000ppm hastensyellowingof
Egyptianlimefruits.CCCat1000ppm increasestheTSScontentofKagzilimefruits.
TreatmentoflimefruitsbydippinginWaxol(6%)canprolongshelf-lifeforconsiderable
period underroom temperature.Calcium nitrateat1 percentisveryeffectivein
minimizingthelossinweight,reducestherateofrespiration,rotpercentageand
maintainstheediblequalityanmarketableabilityoflimefruitsformorethan6daysby
delayingtheonsetofsenescenceduringstorageunderambienttemperature.

Pests:-
1.Citrusleafminer: Seriouspestinallspecies.Larvaeminetheleavesresulting

curling.SprayMonocrotophos(0.03%)weeklyduringflushorImidachlopride
2.LemonButterfly:Larvaefeedonleaves.Fruitdrops.DustingofBHC (5%)or

sprayingcarbaryl(0.1%).
3.Fruitsucking moth – Suck juice from fruit,fruitdrops.unmarketable.Spray

monocrotophos(0.03%).
4.Citruspsylla:VectorofPLOorgreeningvirus
5.Aphid–Brown&blackaphid:Vectoroftristezavirus
6.Scale:Sapsuckinginsect

Diseases:-
1.Citruscanker(Bacterial):

WidespreadinIndia.SeriousinAcidlime.Leaves,twigs,fruit&thornsaffected.
Fruits ofpoorquality.Controlled bypruning & burning,diseased parts.Spray
BordeauxMixture(10:5:100)tonewflushes.Spray500ppm streptomycinsulphate.

2.Greening:
Caused by mycoplasma.Chlorosis of leaves resembling Zn deficiency,

thickeningofleaf,shorteningofinternodesandtwigs,offseasonblooming,fruit
smallinsize,lopsided,remaingreenforlongerperiod,containcurvedcollumelas
abortedseedandfallprematurily& dieback.SpreadbyvectorCitruspsylla.
Controlledbyremovinginfectedtrees.ControlCitruspsyllabypesticide.

3.PhytophthoraRot(Rootrot,collarrot,crownrot,gummosis,etc.)fungal.
Mostserious,soilinhabitant.Controlled byraising nurseryin disease free

condition,avoidwaterlogging,pastebordeauxpaste60cm onthetrunk.Use
tolerantrootstockslikeSourOrange,TrifoliateOrange,etc.ApplyQuadrisfunngice
(1gin10litwater)

4.Tristeza
Virusbycitrusaphid,leaveswithvaryingdeficienciessymptoms,leaffalling,root

decay,twigsdiebackandultimatelydeathoftree.
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Control:Useofrootstock-roughlemon,rangpurlime&trifoliateorange,ControlAphid
anduseCrossProtectiontechniquesofmilderstrainoftristezavirus
5.Xylopososis

Peglikeovergrowth&gum onbark
6.Exocortis&Porosis

Physiologicaldisorder
Granulation
-Juicebecomehard,grayishcolor,enlargedwithincreasedpectin,lignin& other

polysaccharidesresultingindecreasejuice,TSS&acid
Causes
HighRH,Temp.,timeofpicking&treevigour,nutrients
Control

- Limespray
- Lessandfrequentirrigationmanagement
- Sprayof2,4-D

Citrusdecline:-
Symptoms
Deathoftwig&smallbranches,yellowingofleaves,reductioninleafsizeandpooryield
Causes

- Itiscomplexphenomenon
- Impropersoil,irrigation&fertilizermanagement
- Graftincompability
- Excessiveintercropping
- Micronutrients
- Pestsanddiseases
- Virusesliketristeza,xyloporosis,greening&porosis,nematodes

Controls
- Controlofsoilsalinityandsoilmanagement
- Controldis-pests,correctdeficienciesofnutrients
- Controltristezaandotherbyvectors
- Diseasefreeplantingmaterials
- Useresi.Rootstocks
- CrossProtectionTechniques

ResearchAchievement
1.IntroductionofvarietieslikeJaffa,ValenciaandP’appleinS’orang
2.UseofKinnowmandarinforNorthIndia
3.UseofdifferentrootstockslikeRangpurlime,Roughlemon,Jattikhattietc.
4.Std.oftreeinjectionoftetracyclineasanantibioticagainstgreeningvirus
5.UseCPTforimmunizationofnurseryplantsofacidlimewiththemilderstrain

oftristeza
6.Useoftrifoliateorangeforthebreedingofrootstockforres.Tophytophthora
7.AcidlimeHyb.-2,NS-52
8.PHT

- Degreening ofNagpurmandarinby48hrsat26-28Cand90-95%RH
using5ppm ethylene

- PreharvestsparyofGA at10-15ppm atmarketablestagetodelay
ripening
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- Nagpurmandarinstoredat6-7C+90-95RH
- Packing–wrappingincryovacfilm &poly.–3week.

TABLE:Differencebetweenlimeandlemon

Lime Lemon

1. Botanically,itis Citrus aurantifolia
Swingle.

1.Bolanically,itisCitruslimonBurm

2.Leavesandflowersaresmall. 2.Leavesandflowersaremedium size.

3.Markedpetiolewings. 3.Petiolewingsverynarroworabsent.

4.Stamensarearound25. 4.Stamensarearound30.

5.Peelisverythin. 5.Peelismedium thick.

6.Pulpvesiclesaresmallandthin. 6.Pulpvesiclesarecomparativelybigand
thick

7.Pulpisgreenishinappearance. 7.Pulpispaleyellowinappearance

4.Grapes

B.N.:VitisviniferaL. Family.:Vitaceae
Origin.:Asia(Iran,Afganistan&Asiaminor)

Grape(Vitisvinifera)isadeciduouscrop.Itsnaturalhabitatistemperate
climate.ItwasintroducedintonorthIndiafrom IranandAfghanistanin1300ADbythe
Muslim invaders;andintosouthIndiain1832bytheChristianmissionariesfrom
France.However,grapewasknowninancientIndiathoughitwasnotcommercially
cultivateduntilthe14thcentury.WildgrapesgrowninHimachalPradeshwereusedto
preparelocalwine.PresentlygrapecultivationisconcentratedinthepeninsularIndia,
accountingfor90% ofthetotalarea.Majorgrape-growingstatesareMaharashtra,
Karnataka,AndhraPradesh,TamilNadu,andthenorth-westernregioncoveringPunjab,
Haryana,Delhi,westernUttarPradesh,RajasthanandMadhyaPradesh

Climate:-Temperature,humidityandlightareimportantforgrapes.Hotanddryclimate
isideal.Areaswithhighhumidityandhighrainfallarenotsuitable.Mildtemperature,
notexceeding35°Cinsummers,impairsthefruitingofviniferagrapes,particularly,in
ThompsonSeedless.Highernighttemperatures(above25°C)duringripeninghamper
thecolourdevelopmentincolouredgrapes.Coolnightsandhotdayseventhough
congenialforcolouredgrapes,pinkpigmentationdevelopsingreengrapesifthediurnal
differencesaremorethan20°Cduringripening.Thetotalamountofrainfallisnotthe
criterion,butthetiming,frequencyanddurationofrainfallareimportantconsiderations
forgrapecultivation.Rainfallduringflowering,andberryripeningcauseenormous
damagetograpes.Ifrainscoincidewithflowering,thepaniclesaredestroyedbydowny
mildew.Rainsduringripeningcauseberrycrackingandrotting.
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Soil:-GrapesaregrownonavarietyofsoilsinIndia,alluvialinnorth,heavyblackclayin
MaharashtraandnorthKarnataka,redloam insouthernKarnatakaandTamilNaduand
verylightsandysoilsinAndhraPradesh.Soilwithgooddrainageandwater-holding
capacityinapHrangeof6.5—7.5isideally-suitedforgrapes.

Varieties:-Morethan20varietiesareundercultivation.However,somevarietiesare
commerciallygrown.i.e.ThompsonSeedless,Beautyseedless,BangaloreBlue,Anab-E-
Shahi.SomehybridsareArkaKanchan,ArkaShyam,ArkaHans.
Currently,ThompsonSeedlessistherulinggrape,occupying55%oftheareawithits
clones.BangaloreBlueoccupiesapproximately15%ofthetotalareawhileAnab-e-
ShahiandDilkhush(15%),SharadSeedless(5%),Perlette(5%)andGulabiandBhokri
together(5%).

Propagation:-Grapeismostlypropagatedbyhardwoodstem cuttings.Four-noded
cuttingsfrom wellmaturecanesonprovenvinesaremade.Thediameterofcuttings
should be 8—10 mm.Cuttingsare mostlyobtained from Octoberpruning in the
peninsula.Rootingofcuttingsisnotaproblem.Toincreasetherootingofstem
cuttings,theyshouldeitherbesoakedordippedtocoverthebasalbudsinIBAsolution.
Forovernightsoaking,500ppm IBAsolutionisused,while2000ppm solutionisusedfor
quickdippingfor10sec.beforeplantingthecuttings.Quickdipmethodispreferred.
CuttingsaftertreatingwithIBAshouldbeplantedinthenurseryordirectlyinthefield.
Spacing:-Dependsontrainingsystem.Bower,Telephone,Kniffen&Head.4.5x3or3x
3or3x1.5m.
Planting:-JanuarytoMarchinNorth.MonsooninSouth.
Trainingandpruning

Differentsystems oftraining—head,kniffin,telephone,V,expanded Y and
gable—areinvogueinIndia.Productivepotentialofvinesisbetterexploitedonbower
than on anyothersystem oftraining.Butthis system is expensive,encourages
diseases,andisnotsuitableformechanizationofculturaloperations.Onhead,kniffin
andtelephonesystemsoftrainingnotonlytheyieldsarelowbutthefruitsareexposed
tosunresultinginsun-burnofberries.TheVandYsystemsareslightlybetterthan
thesesystemsinrespectofsun-burn,buttheyieldisthesame.TheexpandedYwith
longarmsandgablesystem connectingthesidearmsofadjacentrowsarebest-suited
fortrainingseedlessgrapes,sincethesesystemspossesstheadvantagesofbower
andatthesametimedonothavedisadvantagesassociatedwithit.

InnorthIndia,vinesareprunedinwinter(December–January).Halfofthecanes
areprunedtorenew spursandtherestforfruitingcanes.Oneortwobudsfrom the
cordon(arm)areretainedinrenewedatspursand12budsareretainedonfruiting
canes.Thenumberofbudsleftonfruitingcanesdependonvarietyandthicknessof
cane.Thickcanesareprunedlongerandthethinshorter.Thefruitedcanesarepruned
torenewalspursandthecanesdevelopedfrom renewalspursareprunedtofruiting
canesinthenextwinter.

InMaharashtra,AndhraPradeshandnorthKarnataka,vinesareprunedtwice(April
andOctober).TheAprilpruningisgenerallytermedasbackpruningorfoundation
pruning.WhileOctoberpruningiscalledfruitpruningorforwardpruning.Allthecanes
areprunedtospursatbackpruning,irrespectiveofthevarietyorcanethickness.The
numberofbudsretainedonacaneatforward pruningdependsonvarietyandcane
thickness.
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Manures:-FYM 25t/haand
T.seedless=300kgN+500kgP+1000kgK/ha (IIHR)
Anab-E-Shahi=500kgN+500kgP+1000kgK/ha(IIHR)

Table1.Manurialscheduleforgrape

Variety DosesofNutrients(Kg/ha)

Anab-e-Shahiandother
seededgrapes

AprilMayJuneOctoberNovemberDecemberJanuary

N 15050 - 100 100 100  

P2O5 200100- 200 - - -

K2O - - 300 100 200 200 200

ThompsonSeedlessand
otherseedlessgrapes

AprilMayJuneOctoberNovemberDecemberJanuary

N 100- - 100 50 50 -

P2O5 200100- 200 ¬ - -

K2O - - 300 100 200 200 200

Irrigation
Grapeisashallowfeeder.Lightandfrequentwateringisbetterforgrapes.Water

requirementsofgrapeareveryhighduringberrygrowth.Thisperiodcoincidingwithhot
anddryweather,morewaterisrequiredatthisstage.Leastwaterisrequiredduring
fruit-budformation.Thisperiodifcoincideswithcloudyweatherandrains,wateringare
totallyto bestopped.Reduced irrigation during ripening,i.e.(onemonth priorto
harvesting)improvesthequalityofgrapesandhastenstheripening.
Thequantityofwatertoletthroughdripirrigationdailydependsnotonlyonthestage
ofgrowthofthevinebutalsotheevapotranspirationinavineyard.Puttingthesetwo
factorstogetherthewaterrequirementofgrapesthroughdripsisgiveninTable

Table3.Waterrequirementofgrapethroughdripirrigation

Stageofgrowth Waterrequired/ha(litres/day)

1-40 daysaftersummerpruning 48,000-60,000

41-100 daysaftersummerpruning 24,000-32,000

101
daysaftersummerpruningtowinter
pruning

15,000-20,000

1-45 daysafterwinterpruning 20,000-24000

46-75 daysafterwinterpruning 16,000-20,000

76¬100 daysafterwinterpruning 48,000-60,000

111 daysafterwinterpruninguntillharvesting 36,000-48,000

  Afterharvestinguntillsummerpruning 20,000¬24,000

Useofgrowthregulators
Growth regulators-CCC, GA and hydrogen cyanamideare being used

commerciallyingrapes.TheCCCisusedtosuppressthevigourofvinesandincrease
thefruitfulnessofbuds.Itissprayedat500ppm concentrationat5-leafstageafter
backpruning.Ifweatheriscloudy,coolandrainy,itissprayedonthefoliageonceagain
at10-leafstage.Gibberallicacid(GA)isusedinvariablyinallseedlessvarieties.Itis
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sprayedat10ppm toelongatetheclusters,22–25daysafter forwardpruning(4–5leaf
stage).Itisalsosprayedonclusters@ 40ppm at50% bloom stageforthinningthe
berries.Forincreasingtheberrysize,theclustersaredippedin60ppm GAaloneorina
mixtureofGA(30ppm)with10ppm BAatpearlmilletorbajragrain-sizedberriesand
againatredgram sizedberries.CaremustbetakennottotreattheclusterswithGA
beforebajragrain-sizedberries.Otherwise,berriesofunevensizeform acluster.For
increasingberrysize,vinesaregirdled.Girdlingisaprocessofremoving2–3mm wide
stripofbarkaroundthestem withoutinjuringthewood.Thisisalsotobedoneatthe
bajragrain-sizedberries.

Hydrogencyanamideisusedto hastenandincreasethebud-breakatwinter
pruning.Budsareswabbedwithcottonsoakedin1.5%solutionofhydrogencyanamide
48hrafterpruning.Hasteningthebud-breakwithhydrogencyamidealsohastensthe
ripeningofgrapesinthenorth.Thiourea(4.0%)mixedwith1%Bordeauxmixtureisalso
usedtoincreasebud-breakinsouth.
HarvestingandPostharvestmanagement

Grapesareharvestedwhenfullyripe,sincetheydonotripenafterharvesting.In
seededgrapes,theseedsbecomedarkbrownwhentheyarefullyripe,whileinseedless
varieties,theircharacteristicberrycolourdevelopsfully.

TheyieldpotentialofgrapeinIndiaishighestintheworld.GrapevarietyAnab-e-
Shahihasrecordedyieldashighas92tonnes/ha,whereasThompsonSeedlesshas48
tonnes/ha.TheaverageyieldofAnab-e-ShahiandBangaloreBlueis40–50tonnes/ha,
whilethatofseedlessvarietiesis15-20tonnes/ha.

Grapesshouldbeharvestedduringcooltimeoftheday.Harvestedgrapesare
trimmed,gradedandpacked.Forlocalmarkets,grapesarepackedinbamboostrip
baskets using newspaperand grape leaves as cushioning material.One basket
contains6kgofgrapes.Fordistantmarkets(withinthecountry),woodor corrugated
cardboardboxesareusedforpacking.Oldnewspapers,hayandpapershredsareused
ascushioningmaterial.Thesizeofpackingis6or8kginwoodboxes,and2or4kgin
cardboardboxes.Transportofgrapesismainlybytrucks.Grapesareexportedto
middle-east,Europe and South Asian countries.Grapes are packed in ventilated
cardboardboxesusingdualreleasesulphurdioxidereleasingpads(grapeguard)asan
inpackingmaterialtocheckthepostharvestdiseasesduringtransitandstorage.Strict
coldchainismaintainedrightfrom harvestingbyprecoolingandcoldstorage.Boxes
arestoredat0°–1°Ctemperatureand90–95%relativehumidityincoldstorage.They
aretransportedbyseainrefrigeratedcontainers.

MostofthegrapesproducedinIndia,irrespectiveofvariety,areconsumedfresh.
Negligible quantities ofBangalore Blue are crushed to make juice and wine for
householdconsumption.WineisalsoproducedinIndiawithFrenchcollaborationby
someprivateindustriesgrowingcertainFrenchvarieties.

RaisinsaretheonlyprocessedproductsinIndia.Approximately30%ofseedless
grapesaredriedtoproduce15,000tonnesofraisins.Goldenbleachedraisinsare
producedbyshadedryingtheclustersafterdippingineitherboilingsolutionofsodium
hydroxide(0.2–0.3%)andexposingtosulphurfumes.Dippinginsodaoil(dippingoil)
containing ethyloleate and potassium carbonate and shade drying is the most
commonmethodofpreparingraisinsinIndia.
SeededgrapesofAnab-e-Shahiarealsodriedinverysmallquantitiestomakeraisins.

Production:-15-20t/ha(Highestofworld)
Diseases:-PowderyMildew,DownyMildew,Anthracnose.



FRT4.4TropicalandSubtropicalFruitCrops

41

Physiologicaldisorders
Unevenripening,post-harvestberrydrop,flower-budandflowerdropandpinkberry

formationaremajorones.
Unevenripening

Presenceofgreenberriesinaripebunchofcolouredgrapesiscalleduneven
ripening.Itisavarietalcharacterandaproblem inBangaloreBlue,BangalorePurple,
BeautySeedlessandGulabigrapes.Withinavarietythisproblem variesfrom bunch-to-
bunch.Generallyinadequateleafarea,andnon-availabilityofreservestoadeveloping
bunchisthereason.Culturalpracticeslikeclusterthinning,girdlinganduseofgrowth
regulatorscanreduceunevenripening.ApplicationofEthephon(250ppm)atcolour
breakstageisrecommendedtoreducetheproblem.
Postharvestberrydrop

Thisisduetoweakpedicelattachmenttotheberries.ThisiscommoninAnab-e-
Shahi,CheemaSahebiandBeautySeedless.SprayingofNAA(50ppm),aweekpriorto
harvestingcanminimizethepost-harvestberrydrop.
Flower-budandflowerdrop

Whenpaniclesarefullyexpanded,theflower-budsdropbeforethefruitset.This
iscommoninnorthIndiabutnotinthesouth.Thereasonsforthisdisorderarenot
known.Stem girdlingabout10dayspriortofullbloom canreducetheproblem.
Pinkberryformation

ItisacommondisorderinThompsonSeedlessanditscloneTas-A-Ganeshin
Maharashtra.Pinkblushdevelopsonafew ripeberriesclosetoharvesting.Thepink
colourturnstodullredcolourandtheberriesbecomesoftandwatery.Theydonot
standforlongafterharvesting.

Althoughthedefinitecauseofthedisorderisnotknown,itisrecommendedto
sprayamixtureof0.2% ascorbicacidand0.25% sodium diethyldithiocarbamateat
fortnightlyintervalscommencingberrysoftening.
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5.PAPAYA

B.N.: Caricapapaya Fruit:Berry
Family:Caricaceae Edibleparts:Mesocarp
Origin:TropicalAmerica X:9,2n–18,36

Introduction
Papaya(Caricapapaya)producesfruitsthroughouttheyear.Itrequiresless

areafortree,comestofruitinginayear,iseasytocultivateandprovidesmore
income/ha nextto banana.Ithas a high nutritive and medicinalvalue.Papain
prepared from dried latex ofits immature fruits is used in meattenderising,
manu¬factureofchewinggum,cosmetics,fordegummingnaturalsilkandtogive
shrinkresistancetowool.Besides,itisalsousedinpharmaceuticalindustries,textile
andgarmentcleaningpaperandadhesivemanufacture,sewagedisposal,etc.

Papaya (Carica papaya)also called papaw orpawpaw,isa quickgrowing,
typicallysingle-stemmed,short-lived,largeperennialherb.Branchingmayoccurwith
ageoriftheapicalgrowingpointisdamagedandcanbearfruitsformorethan20.
Though noteconomicalfrom commercialpointofview.Itis now distributed
throughouttropicalandsubtropicalregionsoftheworld.Itisahighlyproblematic,
complicatedandinterestingfruitcropfrom botanicalgenetical,cytogeneticaland
horticulturalpointsofview.

Compositionanduses
Composition

Papayaisaverywholesomefruit.Itrankssecondonlytomangoasasourceof
theprecursorofvitaminA.Whilethisvitaminisgenerallyassociatedwithcarotene,the
yellowpigmentinthepapayaisnotcarotenebutcaricaxanthin.Cultivardifferencesand
geographiceffectsonthecarotenoidcompositionandvitaminAvalueofpapayahave
alsobeenreported,ß-cryptoxanthin(8.1ug/g)isthemajorpigmentrepresenting62%of
thetotalcarotenoidcontentintheyellow/orangefleshedcommoncultivars.Inredfleshed
cultivars,lycopeneisthemajorpigmentaccountingfor61%ofthetotalinSolo.Fruitsof
cv.Formosafrom Bahia,(warmerclimate)containedhigheramountofß-carotene,ß-
cryptoxanthinandlycopenethanfruitsfrom SauPaulo,Brazil.

Currentstatus
1.Papayaisthermosensitivecrop.Sofrostisthelimitingfactorfor papaya

cultivation
2.Areaofpapayais60,921ha&productionis13.29lakhtonnes.
3.Itislimitedtoasanintercrop
4.Itiscultivatedforfreshfruitandpapainproduction
5.Leafcurlandmosaicareseriousviraldiseasewhereasrootrotandcrownrot

areimportantfungaldisease.
6.PRSVdevastatingdiseaseofpapayainN.western&N.easternpart,butisnot

noticetotropicalvalue
Uses
1.PapayahashighernutritionalvaluesandisthesecondrichinVit.Aaftermango
2.Theripefreshfruitsofpapayaareeatenthroughoutthetropicsandsubtropics.
3.Theyareusedinpreparationofjam,softdrinks,ice-cream flavouring,crystallized

fruitsandinsyrup.Unripefruitsarecommonlyusedasvegetableforcooking.
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4.Theseedsarealsousedfortheirmedicinalvalue.
5.TheyoungleavesareeateninJavaasvegetables.
6.Papain.preparedfrom thedriedlatexofimmaturefruitsisaproteolyticenzyme

similarin action to pepsin and is used as meat-tenderising preparation;in
manufactureofchewinggum andcosmeticsasdrugsfordigestiveailments;inthe
tanningindustryforbatinghides;fordegummingnaturalsilkandtogiveshrink
resistancetowool.Thedriedandpowderedlatexhadaprotcolyticactivityslightly
higherthanthatofthefreshlatex.

Originanddistribution
Thepapayaisanimportantfruitoftropicalandsubtropicalregionsoftheworld.It

isanativeoftropicalAmerica andwasintroducedinIndiainthe16th century.The
papayacultivationisconfinedto32°NandSlatitudesofdieequatorontheglobe.Itis
now growninallthetropicalandsubtropicalcountrieslikeAustralia,Hawaii,Taiwan,
PuertoRico,PeruandFlorida,Texas,CaliforniaintheUSA,GoldCoast,variouspartsof
CentralandSouthAfrica,Pakistan,BangladeshandIndia.

AccordingtoRam (1996),thecultivatedpapayamighthaveoriginatedasacross
betweentwospeciesofthegenusCaricanativetoMexico.ItiscloselyrelatedtoCarica
peltatawhichoccursinthisarea,andmayhavearisenbyhybridization,Itwastakenbythe
SpanishtoManilainthemid-16thcenturyandreachedMalaccashortlyafterwards.From
thereitwasbroughttoIndia.TheexactdateofintroductionofpapayatotheHawaiian
islandsisstillobscure.Itmighthavebeenintroducedinbetween1800and1823by
DonMoris,theSpanishhorticulturistwhosettledinHawaiioritcametotheislands
viaAsiaandtheSouthSeaislandsbeforetheEuropeansappearedthere(Ram,1996).
C.pubescens(mountainpapaya)probablyoriginatedfrom theSouthAmericanAndean
highlands.ItismainlycultivatedinChile,andtoalesserextentinColombia,Ecuador.
Peru,Venezuela,Hawaii.New ZealandandIndia(ScheerandLudders,1997).Thearea
andproductionofpapayaindifferentstatesofIndiaarepresentedinTable

AreaandproductionofpapayaindifferentstatesofIndia
State Area(000ha) Production(000tonnes)
Assam 7.27 109.6
Bihar 3.76 45.12
Gujarat 3.21 127.51
Karnalaka 5.47 476.07
Kerala 12.79 55.31
Maharashlra 1.67 15.09
Orissa 13.98 181.20
WestBengal 5,50 166.50

IndianHorticultureDatabase,NationalHorticultureBoard2010,GovtofIndia
ClimateandSoil

Papaya is a tropicalfruit.However,italso grows wellin the mild
subtropicalregions ofthe country up to 1,000m above mean sea-level.
Temperatureisoneofthemostimportantclimaticfactorswhichdeterminethe
successofpapayaculti¬vation.Nighttemperaturebelow 12°-14°Cforseveral
hoursduringwinterseasonaffectsitsgrowthandproductionseverely.High
temperaturealsoadverselyaffectsyieldduringanthesisanddryspellduring2nd

flushofpapaya. Optimum temperatureis21-33°C,hightemperatureinduce
maleness.Nighttemperaturebelow12-14°Cinwinteraffectsthegrowth&yield.
Itisverymuchsensitivetofrost,strongwindsandwaterstagnation.
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Bestfruitqualityinlowhumidityi.e.60%isoptimum,waterstresscauses
chlorosisofolderleavesfollowedbysheddingofleaveswhichreducefuture
waterlossfrom youngleaves.

Itcangrowinawidevarietyofsoils,providedthesearewell-drainedand
aerated.Arich,well-drainedsandyloam soilisidealforitscultivation.Itgrows
wellindeep,rich,alluvialsoilsonbanksanddeltasofbigriversofIndia.Papaya
canalsobegrownincalcareousandstonysoilsprovidedwithheavydoseof
organicmanures.SoilswithhighpH(8.0)andlowpH(5.0)shouldbeavoided.

SpeciesandVarieties
-Itcontainsfourgeneraand31species
-EdiblefruitsarefoundonlyincaricafruitsofC.papaya
-Otherspp.areknownasmountainpapaya,growntoheightof10m.Produced

multisidedfruitsthroughouttheyearwhicharerichinjuiceandVit.C&A.
-C.rathrocarpaissimilartoC.papaya,butfruithasredflush,whileC.quuercifolia

producefruitinclusterofsmallfruitandC.gracilisornamentalspp.
-C.monoicaismonociousplantsusceptibletovirus,growninAmazonbasin.
Varieties

Alargenumberofvarietiesarecultivated.Asamatteroffactmanyof
thesearenotrealvarietiessincethesecannotbereliedupontoreproducethe
parentalchar¬actersinalltheirprogenies.However,well-knownvarietieswith
certainspecificplantandfruitcharactersaredescribedbelow.
PusaDelicious

Itisagynodioeciousvarietywith100% productiveplantswithgoodfruit
yieldandqualityhavingexcellenttasteandgoodflavor.
PusaMajesty

This is also gynodioecious varietywith high productivityand better
keepingqualityoffruits.Thisisalsooneofthehighestpapainyielder.
PusaGiant

Thisisavigorousvarietyandisdioeciousinnature.Theplantsaresturdy
andtoleranttostrongwinds.Thefruitsaresuitablefortooty-fruityandcandies
likepetha.
PusaDwarf

Itisadwarf-statureddioeciousvarietywithgoodyield.Fruitsaremedium-
sizedwithovalshapeandarepreferredbyconsumers.
PusaNanha

Anextremelydwarfvariety,itissuitableforkitchengardens,potandroof-
topcultivation.Thisisidealforhigh-densityorcharding.
CO1

Adwarfanddioeciousvariety.Fruitsaremedium-sizedwithsphericalshape.
CO2

Itismedium-tall,dioeciousvariety,having good fruitqualitywith high papain
content.Itispredominantlycultivatedforpapainproduction.
CO3

Itisagynodioeciousvarietywithtall,vigoroustrees.Thefruitsaremedium-sized,
withhighsugarcontentandredcolouredflesh.Thisispreferredfordessert.
CO4

Itisadioeciousvarietywithmedium-tall,vigoroustrees.Therearepurpletinges
onthestem,petioleandleaf.Itissuitableforhome-gardening.
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CO5
Itisaselectionfrom Washingtonvariety,cultivatedmainlyforpapainpro¬duction.

Ityieldsl,500-l,600kg/haofdriedpapain.
CO6

Aselectionfrom PusaMajesty,itisdioecioushavingdwarfstature.Itproduces
large-sizedfruits.Itisrecommendedbothforpapainanddessertpurposes.
CoorgHoneyDew

Aselectionfrom HoneyDew,itisagynodioeciousvarietyhavingexcellentfruit
qualityundersouthIndianconditions.
PinkFleshSweet

Itisaselectionwithexcellent-qualityfruits.Fruitsaremedium sizedwithpink
flesh,TheTSSis12-14°Brix.Itisagooddessertvariety.
Pant1

Itsplantsaredioeciouslyprovidingmedium-sizedfruits.Itisrecommendedfor
taraiareainUttarPradesh.
SunriseSolo:

Thisisagynodioeciousvarietyhavingpinkfleshandgoodtaste.
Taiwan:

Thisisalsogynodioeciousvarietywithblood-redcolouredfleshandgoodtaste.
Floweringandsexexpression
-Polygamousinnaturewhichcontainsthreesex,male,female&hermaphrodite(Staminate,

pistilate&hermo.)
-Pistilateflowerisstablewhichisnotreversaleveninenvironmentcondition.
-Maleflowersaredevoidoffunctionalpistil
-Malenessinpapayaiscontrolledbysatellitechromosome
-Tenstamens,arrangedintwogroupsoffiveeachareattachedtothecorollatubeofmale

flower
-Hermaphroditeinthreegroups, Intermedia,Elongata,Pentandrin
-Theelongateisnormalbisexual
Typesofflowers
1.Gynodiocious :Pistillateandhermo.ondifferentplants
2.Gynomonocious :Pistillateandhermo.onsameplants
3.Androdioeciou :Staminateandhermo.ondifferentplants
4.Andromonocious :Staminateandhermo.onsameplants
Propagation

Papayaiscommerciallypropagatedbyseed.Gynodioeciousvarietiesbreed
true-to-type and are preferred bycommercialgrowers.Tissue culture ormicro
propagationarerecenttechniquesforpropagatingpapaya.These,however,needto
bestandardized.Sincepapayaiscommerciallygrownbyseed,productionofquality
seedismostimportantforsuccessfulproductionandestablishingpapaya-based
industriesinthecountry.
Cultivation
Sowing

About250-300gseedsaresufficientforahectare.Theseedlingscanberaised
innursery-beds3m long,1m wideand10cm highaswellasinpotsorpolythenebags.

Theseedsshouldbesown1cm deepinrows10cm apartandcoveredwithfine
compostorleaf-mould.

Lightwateringshouldbedonewithwatercaninthemorning.Thenursery-
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bedsmaybecoveredwithpolythenesheetordrypaddystrawtoprotectseedlings.
Tenderseedlingsshouldalsobeprotectedfrom heavyrainfall.Dustingofinsecticides
toprotecttheseedlingsagainstinsectpestsisalsoadvised.Dampingoffismost
serious disease.Treating seeds with 0.1% Monosan (phenyle mercury acetate),
Ceresan,AgrosanorThiram dustbeforesowingisthebestpreventivemeasureto
checkit.Thenursery-bedsshouldalsobetreatedwith5% formaldehydesolution
beforesowing.Ifdiseaseappearsinthenursery,Bor¬deauxmixture(1%)orcopper
oxychloride(0.2%)shouldbesprayed.

Theseedlingsraisedinpolythenebagsstandtransplantingbetterthanthose
raisedinseed-beds.Perforatedpolythenebagsof20cm x15cm sizeof150-200gauge
canbeusedasacontainer.Theyarefilledwithamixtureoffarmyardma¬nure,soiland
sandinequalproportion.Fourtofiveseedsaresownineachbag.Aftergermination
onlythreeseedlingsareretained.

Theseedlingsmaybetransferredtonursery-bedsorpotsorpolythenebagsto
avoidovercrowdingandfurthercheckofgrowthof.Thisisalsodonewhenthefieldis
notreadyforplanting.Generally15-20cm tallseedlingsbecomereadyforplantingin
abouttwomonths.
Fieldpreparation

Sincepapayadoesnotwithstandwaterlogging,awell-draineduplandshouldbe
selectedforitscultivation.Itsplantsarealsosensitivetostrongwinds.Inopenandhigh-
lyingareas,whereplantsareexposedtostrongwindsorstorm,suitablewindbreaksare
essentialtoprotectthem.Suchwindbreaksalsosavethetreestoagreatextentfrom
damagecausedbycoldwindsorfrost.

Theseedlingsareplantedinpitsof60cm x60cm x60cm size.Thepitsaredugabout
15daysbeforeinsummerandfilledwithtopsoilalongwith20kgfarmyardmanure,1kg
neem orkaranjcakeand1kgbone-mealorfish-meal.Tallandvigorousvarietiesare
plantedatgreaterspacing,whilemedium anddwarfonesatcloserspacing.

Planting
Time

Papaya isplanted during spring (February-March),monsoon (June-July)and
autumn (October-November).Spring planting is done in areas where the climatic
conditionismildthroughouttheyear.Monsoonplantingispreferredinthefrost-prone
areas,andautumnplantinggenerallydoneintheregionswheretherainfallishighand
virusproblem isacuteinrainyseason.Plantsareprotectedagainstfrostdamageby
coveringthem withapolythene-sheet.
Plantingdistance

Itisdeterminedbytheintegrationoflightinterception,cultivarand economic
consideration.Aspacingof1.8m x1.8m isnormallyfollowedformostofthecultivars.A
closerspacingof1.33m x1.33m (5,609plants/ha)isoptimum forvarietyCoorgHoney
Dew.Thespacingof1.4m x1.4m or1.4m xl.6m isbest-suitedforpapayaPusaDelicious
undersubtropicalconditionofBihar.Spacingof1.6m x1.6m giveshighestyieldoffruits
aswellaspapaininTamilNadu.Acloserspacingof1.2m xl.2m forPusaNanhais
adoptedforhigh-densityorcharding,accommodating6,400plants/ha.
Plantingmethod

Plantingofpapayaseedlingsshouldbepreferredintheevening.Theseedlings
from nursery-bedsareliftedwithaballofearthandplantedinthefield.Plantsraisedin
polythenebagsareplantedafterremovalofpolythene.Threeseedlingsshouldbe
plantedineachpitfollowedbylightirrigation.Onlyoneseedlingmaybeplantedwith
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puregynodioeciousvarieties.Itisalsoimportanttokeepsomeextraplantsreservedin
thenurseryorinpolythenebagsforgapfillinginthefield.
Aftercare

Propercareshouldbetakentosavetheseedlingsinthefieldespeciallyagainst
insectpestsandheavyrainfallinearlystage.Infrost-proneareas,theyshouldbe
protectedwithsmallthatchesorpolythenestructure.Someextraseedlingsreservedin
thenurserymaybeutilizedforgapfilling.

Since sufficientspace is available between rows,papaya-based cropping
sys¬tems(sequentialandintercropping)aremostremunerative.Papaya+tobacco
intercroppinginnorthBiharisideal.Itisadvisednottogrowcropslikechilli,tomato,
brinjalandlady'sfingertoavoidvirusesastheyactlikehosts.Nointercropshouldbe
takenwhenfloweringandfruitingstart.Asuitablecroprotationmustbefollowedto
maintainsoilfertilityandtoavoidreplantproblem.
Intercropping
- Intercroppingleguminouscropsafternon-leguminousones,shallow-rootedcrops

afterdeeprootedonesarebeneficial.
- Papayabasedsystem,Papaya+TobaccoinBihar
- Nottogrowchilli,tomato,brinjal&Okratoavoidvirusesastheyactslikehosts.
- Nointercropatflowering&fruitingstart.
Weedcontrol

Weedsgrow luxuriantlyinpapayafieldsandexhaustmostoftheapplied
nutrients.Inthebeginning,theyalsocompeteforlight,airandwater,resultinginpoor
fruiting.Deephoeingisrecommendedduringfirstyeartocheckweedgrowth.Hoeing
shouldnotbedoneinrainyseasonorafterfruitingsinceitsplantsareshallow-
rooted.Overgrowthofweedsalsocauseswaterloggingconditionandmakestheplants
vulnerabletoroot-rotandfoot-rotinrainyseason.Thereforeweedingshouldbe
regularlydone,especiallyaroundtheplants.ApplicationofFluchloralinorAlachlorinor
Butachlorine(2.0g/ha)aspre-emergence2monthsaftertrans¬plantingcancontrol
allweedsfor4months.
Removingunwantedmaleplants

Itisnecessarytokeep10%maleplantsinpapayaorchardsforgoodpollination,
wheredioeciousvarietiesarecultivated.Assoonastheplantsflower,extramale
plantsshouldbeuprooted.Thehermaphroditeplantsproducegood-qualityfruitsand
shouldnotbeconfusedwithmaleplantswhileremovingthem from theorchard.
Weakeranddiseasedplantsshouldbeuprooted,afterensuring1plant/pit.Earthing-
upshouldbedone30cm inradiusaroundtheplantsonorbeforetheonsetof
monsoontoavoidwaterlogging.Italsohelpsplantstostanderect.
Manuringandfertilization

Papayaisaheavyfeederandneedsheavydosesofmanuresandfertilizers.
Apartfrom thebasaldoseofmanuresappliedinthepits,FYM 30kg,200geachofN
and200g P205 and125gK20(N foursplitP twosplitFYM andK basal)are
recommendedforgettinghighyield.Applicationof250gNisoptimum forfruityield
butpapainyieldincreaseswithincreaseinNupto300g.Adoseof250gN,250gPand
500g K/plantis recommended forpapaya Coorg Honey Dew underBangalore
conditions,while200geachofN,PandKinsplitdosesinthefirst,third,fifthand
seventhmonthisrecommendedforpapayaCO1underCoimbatoreconditions.

DeficiencyoflimeandBhasoftenbeenobservedinpapayaorchards.Sprayingof
0.5%zincsulphate(twice)andonesprayofBorax(0.1%)maybedonedependingupon
thenutrientstatusofsoil.
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Irrigation
Optimum soilmoistureisessentialforgrowth,yieldandqualityoffruits.Under

lowmoistureconditions,floralsexshiftstowardsfemalesterility,resultinginlowyield.
Atthesametime,over-irrigationsmaycauseroot-rotdisease.Thusefficientwater
managementisrequiredinpapayacultivation.Numberofirrigationsdependuponsoil
typeandweatherconditionsoftheregion.Protectiveirrigationisrequiredinthefirst
yearofplanting.Inthesecondyearwhenitsplantsareladdenwithfruits,irrigationat
fortnightlyintervalinwinterandat10daysin¬tervalinsummerisneededfrom
OctobertillMay.

Generallybasinsystem ofirrigationisusedbutcareistakentoavoidwater
stagnationaroundtheplant.Inlowrainfallarea,wherethewaterisscarce,sprin¬kler
ordripsystem canbeadopted.

Papayaplantsareverysusceptibletowaterlogging.Even24hrsstagnation
withwatermaykillthewell-establishedplants.Thereforeitismostimportanttoselect
uplandforpapayaplantation.Itmayfurtherbeshapedsloppyinheavyrainfallareasto
makeafewfurrowsortrenchesforquickandcompletedrainageofwaterduringrainy
season.
Potcultivation

Papayacanalsobegrowninbigpots.Halfcutirondrumsandwoodencrates
canalsobeusedforthispurpose.Thesizeofpotshouldnotbelessthan75cm x
40cm.PapayaseedlingscanberaisedinAugust-September.Thepolythenebags
usedforraisingseedlingshouldbefilledwithone-thirdparteachofsand,compostand
soil.Theseedsshouldbesown1cm deepwith5-6seedsineachbag.Itshouldbe
wateredregularlywithwateringcan.Whenseedlingsare10-15cm hightheyshould
beplantedinpotsalreadypreparedduringOctober-November.Atleast4plantsin
eachpotshouldbeplanted.Thesearethinneddowntooneafterremovingmaleand
otherdiseasedorweakerplants.

Apartfrom theorganicmanures,adoseofchemicalfertilizerscontainingN
(50g),P (50g)andK (75g)shouldbeappliedastopdressing.Chemicalfertilizers
shouldbeappliedafterflowering.Thesamequantityshouldberepeatedineach
monthfrom JulytoOctober.Precautionshouldbetakenthatthesefertilizersare
appliedatleast15cm awayfrom theplantinacircularfashion.Watershouldbe
immediatelyappliedaftereachtopdressing.
Harvestingandpostharvestmanagement

Thefruitsshould belefton treeuntiltheyfullymature.Usuallyfruitsare
harvestedwhentheyareoffullsize,lightgreenwithtingeofyellow atepicalend.On
ripening,fruitsofcertainvarietiesturnyellowwhilesomeofthem remaingreen.When
thelatexceasestobemilkyandbecomewatery,thefruitsaresuitableforharvesting.
Whilepickingfruitsfrom thetree,caremustbetakenthattheyarenotscratched,
andarefreefrom anyblemishes,otherwisetheseareattackedbyfungusandstart
decayingduringmarketing.Thefruityieldofpapayavarieswidelyaccordingtovariety,
soil,climateandmanagementoftheorchard.Onanaverageeachplantofimproved
varietiesbears30-45fruits,weighing40-75kginonefruit¬ingseason.Onanaverage,
yieldof60-75tonnes/hamaybeexpectedinaseasonfrom anorchardofpapaya.

Thepost-harvestlossesinpapayahasbeenestimatedtobebetween5and25%
inCostaRicaandupto75%inHawaii.Theselossesareoftenblamedonmechanical
damage,chillinginjuryanddegreeofripeness.Theoccurrenceofsunken,greenpatches
ofskinonfullyripefruitsappearedtobeinducedbymechanicalinjury.Ithasbeen
suggestedthattheuseoflinersinthefieldbinsmayreduceskininjurycausedby
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abrasionandpuncture.
Packagingandtransport

CommercialtradeofpapayabetweenHawaiiandthemainlandoftheUSAis
signifi¬cant.Thefruitsfrom AfricaaretransportedtoEuropebyairandsea.Fruitsare
packedinbamboobasketsforlocalmarket.Forlongdistancetransporttheyare
packedstem enddowninsingle-layerinwoodencratesorfibreboardcontainers
paddedwithcushionmaterials(paperorwoodwool)atthebottom,sidesandbetween
fruits.Forlocalconsumptionthefruitsafterharvest,arestoredinasinglelayerof
straw forbettercolourdevelopment.Forseashipment,papayasareheldat8°Cand
storageforuptofourweeksispossibleatthistemperatureforfruitofminimum
maturityatharvest(MarriottandProctor,1982).Almost56.5% ofthegrowersin
CostaRicaemployedbulktransport,usuallyconsistingof3or4layersoffruitinthe
truck ThemostcommonfungaldiseasecausedbyCottetotrichum gloeosporioides
wasfoundtospoilthefruitsduringstorageanditcouldbecontrolledbyimmersionin
hotwater(50°C)for20minutes.
RipeningandstorageRipening

Thepapayafruitwasclassifiedasclimacteric.Ethylenepeakswererecorded
whenfruitswerestillgreen(beforecolour-break),whereasrespiratorypeakswere
associated withcolour-break.Ripeningwascharacterizedbyanincreaseinthe
activitiesofenzymes.
Storage

Room temperature(28°-32°C)wasfoundtobepracticallyunsuitableforstorage
offruits.A temperaturebetween13and160C hasbeenreportedtobeadequatefor
storing papaya.Low temperature (7°C and below)caused chilling injury to fruits.
Temperatureabove20°C madethefruitsusceptibletofungalattack,whileatlower
temperaturetheonsetoftheclimactericrespirationwasdelayedandchillinginjurywas
manifested.Fruitsstoredcontinuouslyat17°C,showeddelayedripeningoverfruitsheld
at20°Candexhibitedreduceddevelopmentofyellowskincolour.
PhysiologicalDisorders
Skinfreckles

The cause and factorsthatinfluence thisdisorderare unknown.Freckle-like
blemishesoccurredonripepapayafruits(cv.Sunset).Youngfruits(lessthan40daysold)
werefreefrom freckle.Thefrecklediameterincreasedduringthelastphaseoffruit
growthasthefruitsapproachedmaturity.

Morefreckleswereseenontheexposedsideofthefruitawayfrom thestem.
Faruitfreckleindexandfrecklediameterwerelowestduringthelatesummer-autumnpart
oftheyear.Wrappingyoungfruitsinwhitepaperbagssignificantlyreducedfreckle
incidence.

Dieback
Itisasevereproblem fortheQueenslandindustry,althoughthecauseofthis

disorderisstillunknown.Theplantsdisplayedabrowndiscolorationofthevascular
tissue,developedexternalsymptomsthatinitiatedinthestem zonewhichsupported
leavesthatdevelopedacropetallyintothestem apexandbasipetallyintothetrunkandin
partoftherootsystem.Thediscolorationwasautofluorescentunderblueorultraviolet
lightand was associated with laticifers in xylem and phloem tissue and in ray
paren¬chyma.Itis suggested thatlow calcium contentrepresents a secondary
symptom ofthedisorder.
Papain
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Theimmaturepapayafruitcontainsamilkylatex.Thedriedlatexcalled“papain”is
ingreatdemandintheinternationalmarkets,particularlyintheUKandUSA.Papainhas
severalusesintheindustryasanessentialingredientinpharmaceutical,textileand
tanning industries.Papain is used in tenderising meat;forclearing beer;in the
manufactureofcosmeticslikesnow and facecreamsand also dentalpaste;in
degummingsilkandrayon;inthepre-shrinkingofwool.Ithasalsoseveralusesinthe
medicalfield in the treatmentofnecrotictissues,dyspepsia and otherdigestive
ailments,ringworm androundworm infections,skinlesionsandulcers,eczemaandother
skindiseasesandinkidneydisorder.Papainisusedindetectingstomachandintestinal
cancersandalsoincorrectingdiphtheria.
Papainproductionisinfluencedbyseveralfactors:
1Fruitsize
2Fruitmaturity
3Season
4Cultivars
5Growthregulators
Papainextraction

Papayafruits,whichareabout90-100daysold(fullymaturebutnotripe)are
selectedfortapping.Inthemorninghoursbefore10.00a.m.,fourlongitudinalincisions
aregivenonthefoursidesoftheselectedfruitfrom thestalkendtothetip.Thedepthof
theincisionshouldbeabout0.3cm.Onincising,thelatexstartsflowingandthisis
collectedinsuitablecontainers(arecanutspathes.aluminium traysorglassvessels).
Careshouldbetakennottouseanyothercontainerforpapaincollection,sinceitwill
reactwithpapainrenderingitunfitforanyuse.Thelatexthatsolidifiesinthecuts
shouldalsobescrappedcarefullyandaddedtotheliquidlatex.Thisprocessofmaking
fourincisionsintheuntappedfruitsurfaceat3to4dayintervalsisrepeatedthriceorfour
timesoveraperiodof12to16days.Thelatexthuscollectedeverytimeshouldbedriedin
thesunorindriersattemperaturesrangingbetween40and60°C.Thetimetakenforthe
fresh latex to dry(solardrying)varied from about1.5 to 36 hours.Potassium
metabisulphite(0.05%)isaddedtotheliquidlatexinsmallquantitiesbeforeitisdried,
sincethishelpstoextendthestoragelifeofpapain.Thedryingofpapainiscontinueduntil
itcomesoffinflakeshavingaporousstructure.Thedriedpapainispowdered,sievedin
a10-meshsieveandstoredinpolythenebagsorinanyothersuitablecontainer.The
latex,whetherdrippedorcongealed,driedaspaleyellow flakeswhichcouldeasilybe
powderedandhadaproteolyticactivityslightlyhigherthanthatofthefreshlatex.The
biochemicalanalysisoffruitsrevealedthatlatexextractionhasnoeffectonthequality
offruits.

Papainyield
Saniival(1931)reportedthatapapayatreewouldgive8oz(227g)ofpapainand

Sankaram (1942)statedayieldof1/3lb(151.3g)ofcrudepapainfrom aplantor175
lb(79.45kg)peracre.SandersandRobertson(1944)estimated60to100lb(27.24-
45.4kg)peryearastheacreyieldofpapain.Virendrakumar(1952)reportedthatthe
yieldofpapainwasabout100lb(45.4kg)peracrewhileSinghandTripathi(1957b)
estimated60to75lb(27.34-34.0kg)peracre.Muthuswamyetal.(1962)foundthe
papainyieldtorangefrom 1.23to7.45gperfruitin9cultivars,thecv.Washington
recordingthehighestmeanyieldof7.45gperfruit.
PestandDiseases:
DISEASES MANAGEMENT
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Powderymildew WettableSulpher1g/liter
DampingOff Captan2g/kg
Anthracnose Carbandazin1g/liter
Stem rotorfootrot Carbandazin1g/liter
PEST MANANGEMENT
Fruitfly Dimethoate0.045%
Aphid Dimethoate0.3%
Stem borer Do
Redspidermite Do
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6.SAPOTA

B.N.:-Manilkaraachras(Mill.)Fosberg Origin:-TropicalAmerica
FAMILY:-SAPOTACEAE

SAPOTAorSapodilla(Manilkaraachras),popularlyknownaschiku,isanimpor¬tant
fruit.NativetotropicalAmericaespeciallyfrom southMexicoorcentralAmerica,this
speciesismainlygrownforitschickle,"theguttaparcha"extractedfrom itslatexfrom
stems.Itisusedasabasematerialinchewinggum andthesomeotherindustrialuses.
However,inIndiaitiscultivatedforitsdelicioussweetfruits.Thefruitisfleshyberry,
variableinshape,sizeandweight(75-150g).Theskinisthin,rustybrownsomewhat
scurfylookinglikeIrishpotato,andthepulpsoft,melting,crumblingwithasandyor
granulartexturewith1-5hard,blackseeds.Thefruitisagoodsourceofdigestiblesugar
(12-18%)andanappreciablesourceofprotein,fat,fiberandminerals,Ca,PandFe.Ithas
becomemostpopularfruitcropinGujarat,Maharashtra,Karnataka,TamilNadu,Andhra
PradeshandKerala,
CLIMATEANDSOIL

Sapota,acropoftropicalregion,needswarm (10°-38°C)andhumid(70%relative
humidity)climatewhereitflowersandfruitsthroughouttheyear.However,ittakento
subtropicsorhigherelevationlikeinPunjabandHaryana,itgivesonlyonecropfrom
summerfloweringinAprilandMay.Undermoisture-stressalso,itproducesonecroponly.
VARIETIES

Thereareabout41varietiesspreadalloverthecountry.However,commercially
sapotaindustryisbasedonafewvarietiesandinsomeareasitisonlymonoculturelike
KalipattiinGujaratandMaharashtra.Distributionofcultivarsaccordingtoregionisgiven
inTable.
Table:DistributionofsapotacultivarsinIndia

PROPAGATIONANDROOTSTOCK
Sapotaispropagatedthroughseed,whichhasbeenthebasisofitsvariabilityin

India.Butinarchingusingrayanasrootstock,air-layeringandsoftwoodcuttings,usingIBA
(2,000ppm)treatmentaresuccessfulmethodsofpropagation.However,plantsraised
throughair-layeringorcuttingsestablishpoorlyandarevulnerabletowinddamage.
Howeverinwest-coast,air-layeringiscommonandsuchplantsperform betterinshallow
soils.Forair-layering,1-2yearsold45-60cm longjuvenilematuresshootsofpencil
thicknesswithplentyofhealthydarkgreenleavesareselected.Onthebaseofsuch
shootsaringofbark(2.5-3cm wide)isremovedonwhichIBA+NAA(10,000ppm)
eachinlanolinpasteisapplied,coveredwithrootingmedialikesphagnum moss,

State Cultivars
AndhraPradesh Pala,Kirtibarthi,Cricket Ball,Dwarapudi and Guthi

Jonavalasa
Gujarat Kalipatti,Bhuripatti,Pilipatti,DholaDiwani,Jhumakhia

andCricketBall

Maharashtra Kalipatti,CricketBallandMurraba
Karnataka Kalipatti,CricketBall,Kirtibarthi,DBS1andDHS2
TamilNadu Guthi,Kirtibarthi,Pala,Co1,Co2andPKM 1
Others CricketBal],CalcuttaSpecial,Round,Ovaland

Baramasi
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vermiculiteorgardensoilandwrappedwithplastic.In3months,rootsemerge,then
layersareslowlyseparatedandestablishinnursery.Theyareplantedinthenext
season.

Sapotaonrayanisthebestinrespectofplantvigour,productivityandlongevity.
Propagationofsapotabyinarchingusingrayanasrootstockisthemostaccepted
methodofitscommercialcultivation.Twoyearsoldpottedrayanplantswithpencil
thicknessareutilizedandgraftingisdoneinDecember-January.Theplantsareready
forseparationinJune-Julyoffollowingyear.Thismethodistedious,cum¬bersome
andtime-consuming.Softwoodgratingusingrayanasrootstockgives93%successin-
situ.Itisaneconomicallyviable,faster,efficientandbesttechnique.July-Augustisideal
timeforit.Sincedetachedscionisusedinthismethod,itispossibletostorescion
sticksinbananasheathtohelpexchangeofplantmaterial.
CULTIVATION
Planting

Sincesapotaisacropofwarm andhumidtropics,itcanbeplantedinanyseason
providedirrigationfacilitiesareavailable.Butitisbeneficialtoplantthegraftsin
beginningoftherainyseason.Inareashavingheavyrainfall,itcanbeplantedin
September.Inlightsoils,pitsof60cm x60cm x60cm size,whereasinheavyand
gravelysoilspitsof100cm x100cm x100cm sizearemadeinApril-Mayandexposed
tosunfor15days.Top30cm soilismixedwithequalquantityofwell-rottencompostor
farmyardmanure,3kgsuperphosphateand1.5kgmuriateofpotashareusedforpit
filling.Tobeginwithallsidesandbottom ofthepitaredustedwith5%BHCdustand
pitsmixtureisaddedtofillthepitandremainingvacantspaceisfilledwithremaining
soiltoaheightof15cm abovesoilsurface.Suchpitarelefttomonsoonrainsfor
settlingandthenplantingisdoneatappro¬priatetime.Atthetimeofplanting,a
smallholesufficienttoaccommodatetheballofsoilandrootsofgraftsismadein
thecentreofthepitandplantedwithscioninthedirectionofheavywindtoavoid
damagetojoint.

Afterplanting,soilaroundtheplantisgentlyandfirmlypressedandstakesare
providedtoavoidwinddamage.Plantingshouldpreferablybedoneintheeveningto
avoidsunheat.Theplantsarethenlightlywatered.Youngplantsshouldalsobe
protectedagainstsunscoldbyprovidingdrygrassthatchontopandthreesides
exceptingthesouth-eastforsunlight.Suchwell-caredplantsestablishfast.

Sincesapotatreemakesuniform all-roundgrowth,squaresystem ofplantingis
recommended.However,inlandwith5-15%slope,contourplantingisrecom¬mended.
Dependingongrowthhabit,sapotaorchardsareplantedat10m x10m butbeing
sloweringrowth,ittakeslongerperiodtooccupyallottedspace.There¬fore,high-
densityplantationshaving5m x5m spacinguptotheageof13yearsarevery
remunerative.Thereafteryieldsbegintodecline.
Trainingandpruning

Aseedlingtreegrowsexcellentlygivingashapeofanumbrella.However,plants
raised through inarching require training forappropriate shape and frame¬work
development.Nodefinitesystem oftraininghasbeendevelopedforsapota.Most
treesaretrainedincentralleadersystem.

Sapotabeinganevergreentreerequiresnoregularpruningbutregulationof
vegetativegrowthtoimproveproductivityandqualityoffruitsisnecessary.Attimes
thinningofbranchesisaffectedinoldplantation.Pruninginsapotaiscon¬finedto
openthetreetolight,andremovalofdeadanddiseasedbranches.
ManuringandFertilization
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Owingtoevergreennatureoftheplant,anyinadequacyinitsnutritionleadsto
sub-optimalyield.DeficiencyofNleadstoyellowingofleavesfrom margintomid-rib.
TheP-deficientplantshavepurplishflecksonlaminawithrustypigmen¬tationallover
andinadequacyofK ismarkedbydevelopmentofchloroticsymptomsalong leaf
marginswhichbecomedarkgreyinadvancedstage.Zincdeficiencyismarkedby
smallanderectleaves,shortinternodesanddefoliationofterminals,whereasin
calcareoussoilsFedeficiencycausesgeneralyellowingofleaveswithpremature
shedding.

Adoseof50kgfarmyardmanure,l000gN,500gP20gand500gK2O/tree/yearis
optimum.Thisquantitycanberegulatedonthebasisofageoftreeandstatusof
nutrientsinsoilespeciallyofPandK.Underrainfedconditions,doseofNshouldbe
raisedto1.5kg/tree.Castorcakeisbeneficialforhigh-qualityfruits,Thenutrient
dosesprevalentinthecountryaregiveninTable.

Underrainfed condition,fertilizers should be applied before the onsetof
monsoon.However,underirrigatedconditionsitshouldbeappliedin2splits.Total
quantityoforganicmanureandhalfofchemicalfertilizersshouldbeappliedatthe
beginningofmonsoonandremaininghalfinthepost-monsoonperiod(September-
October).

Since90% ofactiverootsaredistributedwithindripuptoadepthof30cm,
nutrientsshouldbeappliedundertreecanopyandmixedthoroughlyinsoiluptoadepth
of15cm,InZnandFedeficiency,therequirementshouldbemetthroughapplicationof
organicmanuresandsprayingofZnS04andFeSO4,(0.5%).

Table:Fertilizerdosesforsapota(pertree)

Aftercare
Dependingongrowthhabitofsapotatreeaplantingdistanceof10m x10m is

ideal.Being a slow-grower,ittakes longerto occupyallotted space.Therefore,
intercropping is imperative.Intercropping banana,papaya,pineapple and cocoa;
French bean,tomato,brinjal,cabbage,cauliflowerand cucurbits is recommended
dependingonclimateandwaterresources.Inestablishedorchards,pre-monsoonand
post-monsoonintercultivationisrecommendedforbetteraerationandeffectiveweed
control.In young orchards,weed hazard iscommon.Useof2kg Bromacil*2kg

State Farmyardmanure N(g) P2O5 (g) K2O(g)

AndhraPradesh 50.00 400 160 450

Assam 1.25kgbone-meal+
8kgcastorcake

Gujarat 50.00castercake 900 450 450

Karnataka 50.00 400 160 450

Kerala 55.00 500 360 750

MadhyaPradesh 50.00 500 250 125

Maharashtra 30.00 500 - -
Orissa 15.00+200gsterameal 45 150 -

TamilNadu 50.00 750 640 1,200
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Diuron/haaspre-emergencesprayiseffectiveforaperiodof10-12months.Mixed
plantationwithmangoandguavashouldbeavoidedtoreducetheproblem offruitfly.
Irrigation

Habitoftreeanditsvegetativegrowthdemandcontinuoussupplyofwater.But
sapotaisgrownbothunderirrigatedandnon-irrigatedconditions.Sapotarequires
irrigationat30daysintervalinwinterand15daysinsummer.Adoptionofdripirrigation
system isalsobeneficial,saving40%waterwith70-75%highernetincome.

Thissystem shouldbelaidoutwith2drippersspaced50cm from treeduring
initial2yearsand4drippersat1m from treeuntil5yearsofage.Withdripperdischarge
rateof4litres/hr,thesystem shouldbeoperatedfor4hrduringwinterand7hrduring
summeronalternatedays.Undershortsupplyofwater,timingcouldbe3hrand30
minutesinwinterand5hrand40minutesinsummer.

HARVESTINGANDPOSTHARVESTMANAGEMENT
MaturityIndices

1.Sapota takes about7-10 1/2 months from anthesis to maturityoffruits
dependingonvarietyandclimate.Fruitsfollowdoublesigmoidpattern.ofgrowth.

2.Properly developed fruits have high TSS and sugar,and reduced acidity,
astringency,latexandvitaminC.

3.Maturityisdecidedonthebasisofeasewithwhichbrownscruffgetsoffthefruit
surfaceanddevelopmentofyellowishtingeintermixedwithcorky-browncolouron
thesurfaceofthefruit.

4.Atthisstage,practicallynogreentissueandmilkylatexareseenonfruitswhen
scratchedwithnails.

Harvestingmethods
Thefruitsarehandpickedorharvestedwithspecialharvesterwhichhasaround

ringwithanetbagfixedontoalongbamboo.Dependingonmanagementlevel,15-20
tonnesfruitsareharvestedfrom ahectare.
Afterharvest

Sincesapotaisaclimactericfruit,ithastoberipenartificially.Fruitsarehighly
perishableandtheyundergorapidripeningchangeswithin5-7daysduringwhichthe
fruitsbecomesoft,sweetanddevelopexcellentaromawithdeclineintannins,latex
sapotin,aldehydes and acidity.These changes are associated with increase in
productionofethylene,rateofrespiration,catalase,peroxidaseandPMEactivities.
Thesechangescanberegulatedthroughchemicals,temperatureandstoragegas
composition.

Harvestedfruitsshouldbecleanedoflatexandscurfbywashingincleanwater
tomakethem lookattractive.Suchfruitsshouldbegradedintobig,medium andsmall
sizes.Fruitsshouldbetightlypackedincardboardboxesof10kgcapacitywithricestraw
aspaddingmaterialandwithethyleneabsorbentsandtransportedquicklytowholesale
markets.Forextendingshelf-lifeandtoavoidstoragerots,fruitscanbedippedinGA
300ppm +Bavistinl,000ppm solutionatprepackingstage.

Foruniform andrapidripeningEthephon(l000ppm)canbeutilizedat20-25°C.
Modifiedstoragewith5-10% (c/c)CO3 canbeemployedforlongstorage(21-25days).
Refrigeratedvans(12-13°C)shouldbeutilizedforlongdistanceandexportmarkets.

PHYSIOLOGICALDISORDERS
Wiltordie-backis common where sapota cultivation is being extended to
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tradi¬tionallyrice-growingregions.Duetoanaerobicconditionsinmonsoonandpost-
monsoonseasoninsuchareaswiltisofcommonappearanceaggravatedbyFusarium
spp.Thiscanbecontrolledbyeffectivedrainagefacilitybeforeplanting.

The shape offruitisrelated with numberofseedsin itwhich depend on
con¬ditionsforpollinationatanthesis.Hightemperatureandrainfallduringflowering
causeoblongation offruits.Therefore,cultivation ofsapotain areaswith extreme
summertemperatureshouldbeavoided.

Sometimes fruits do notdevelop into theirnormalshape butdevelop a
de¬pression or furrow towards the calyx-end. This symptom usually appears
immedi¬atelyafterheavyrainfallandisaggravatedbyhighintensityofirrigation.Therefore
over-irrigationshouldbeavoided.

The fruits exposed to intense sunlightdo notripen uniformly,developing
corkinessduring winter.Thisisprobablydue to killing ofhydrolysing enzymesby
alternatingmoistureaccumulationandheatingoffruitsurfaceinwinter.Thusitstrees
needtogrowvigorously.
Pests:
(1.)Flowerbudeatingcaterpillar:1-2spraysofMonochrotophos.(10ml+10lit.water.)
(2)Barkeatingcaterpillar:(Inderbella):Boreunderthebark.Pourpetrolorkerosene
into

thehole&plug.
(3)FruitBorer:SprayDimethoate(30ml+181lit.water)
Disease:
1.Leafspot:Fungaldisease.Kalipatti&CO-2aretolerant.CricketBallsusceptible.
Monthlysprayof0.2%DithaneM-45.
2.WiltofSapota:Treedryfrom bottom.Rootsdamaged.Drench1% Bavistin5-6

buckets/tree.
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7.GUAVA
B.N.:Psidium guajava Typeoffruit:Berry
Family:Myrtaceae Edible:Thalamusandpericarp
Origin:TropicalAmerica(MaxicotoPeru) X=11,2n=22,23

Guava(Psidium guajava)isaverypopularfruit.Itisavailablethroughoutthe

yearexceptduringthesummerseason.Beingveryhardy,itgivesanassuredcropeven
withverylittlecare.Itscostofproductionisalsolow becauseitsrequirementsfor
fertilizer,irrigationandplantprotectionarenotmuch.Furtheritsnutritivevalueisvery
high.Thereforeitisanidealfruitforthenutritionalsecurity.Guavaisalsogrownasa
backyardfruittoagreatextent.BestqualityguavasareproducedinUttarPradesh,
particularlyinAllahabadregion.
Table:Compositionofguavafruits*
Constituents Content(%) Constituents Content(%)
Moisture 77.9-86.9% Acidity 0.22-0.39
Drymatter 12.3-26.3 Ascorbicacid 75.2-234.3
Ash 0.51-1.02 Thiamine 0.03-0.07
Crudefat 0.10-0.70 Riboflavin 0.02-0.04
Crudeprotein 0.82-1.45 Niacin 0.20-2.32mg/100g
Crudefibre 2.0-7.2g/100pulp Calcium 10.0-30.0
Reducing 2.4-5.2 Phosphorus 22.5-40.0
Non-reducing 2.5-3.8 Iron 0.60-1.39
Total sugar 4.9-10.1 - -

Uses
Guavafruitisrelishedwhenmatureorripeandfreshlypluckedfrom thetree.

Excellentsaladandpuddingarepreparedfrom theshelloftheripefruit.Itcanbe
preservedbycanningashalvesorquarters,withorwithoutseedcore(shells).Thecv.
Allahabadseedlesswhiteguavashavebeenreportedtobemoresuitableforcanning
ashalves.Theguavajellyiswell-knowntoallwithanattractivepurplish-redcolour,
pleasanttasteandaroma.Thecommonsourwildguavamakesthebestjelly.High
qualitynectarcanbepreparedfrom guavaandnectarpreparedfrom thehybridswas
ratedbetterthanthatofthecommercialcultivars
Originanddistribution

Thecommonguavaoriginated,alongwithanumberofotherfruits,intropicalAmerica
andseemstohavebeengrowingfrom MexicotoPeru.Thetreesweredomesticatedmore
than2,000yearsago.Spreadrapidlythroughouttheworld'stropicsbytheSpanishand
PortuguesesoonafterthediscoveryoftheNewWorld,Itisnowcultivatedinmosttropical
andsubtropicalregionsoftheworld.ItisgrowninCeylonfrom sealeveltoanelevationof
5000 feet(1515 m)and throughoutBurma.Atpresentthemajorguavaproducing
countriesareSouthernAsiancountries,theHawaiianIslands,CubaandIndia.Itisbelieved
tobeintroducedinIndiaataveryearlydate,asitismentionedbyBurtonwhowasinIndia
earlyinthe17thcentury.

Guavaoccupied131625hainIndia.Thoughitissuccessfullygrownalloverthe
country,themostimportantguava-growingstatesareUttarPradesh(18800hec¬tares),
Bihar(27296hectares),MadhyaPradesh(6969hectares)andMaharashtra(7676hectares).
UttarPradeshisbyfarthemostimportantguava-producingstateofIndia,andAllahabad
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hasthereputationofgrowingthebestguavainthecountryaswellasintheworld.
SpeciesandcultivarsSpecies

ThegenusPsidium belongstofamilyMyrtaceaeandcontainsabout150species.
TheBrazilianorGuineaguavaP.guajavavar.aromaticum yieldssmallsizefruitwhilethe
fruitsofP.pomiferum isroundandthatofP.pyriferum ispear-shapedinnature.The
mountainguava,P.montanum isashrub,about1.5m high,withflatroundbranchlets.
FruitsofChineseguava,P.friedrichsthalianum aresmallandgloboseinshapewithhigh
acidcontent}
Climateandsoil

Owingtoitshardynature,guavaisgrownsuccessfullyintropicalandsubtropical
regionsupto1,500m abovemeansea-level.Bestqualityguavasareobtainedwherelow
nighttemperatures(10°C)prevailduringwinterseason.Ittolerateshightem¬peratures
anddroughtconditionsinnorthIndiainsummersbutitissusceptibletoseverefrost
asitcankilltheyoungplants.Anannualrainfallofabout100cm issufficientduringthe
rainyseason(July-September).Therainsduringharvesting,however,deterioratethe
quality.

Itcultivated on varied types ofsoils-heavyclayto verylightsandysoils.
Nevertheless,verygoodqualityguavasareproducedinriver-basins.Ittol¬eratesasoil
pHof4.5-8.2.Maximum concentrationofitsfeedingrootsisavailableupto25cm soil
depth.Thus the top soilshould be quite rich to provide enough nutrients for
acceleratingnewgrowthwhichbearsfruits.
Varieties

Thevarietalscharacteristicsinguavaarenotasdistinctasfoundinmajorityof
otherfruits.Itspropagationthroughseedsreducesthedistinctivecharacteristicsofa
varietyincommercialcultivation.Importantguavavarietiesare:
Lucknow49

AlsoknownasSardar,itsfruitsarelarge,roundish-ovateinshape,skinprim¬rose-
yellowandpulpwhite,verysweetandtasty.TheTSSandvitaminCcontentsarehigh.
Theplantsarevigorous.

AllahabadSafeda
ThemostfamousvarietyofAllahabad,ithasacquiredlargevariationsduetoseed

propagation.Thefruitsarelargeinsize,roundinshape,skinsmoothandyellowish-
white.Thefleshiswhite,firm,softhavingpleasantflavour,highTSSandvitaminC
content.Theseedsarenumerous,boldandhard.Thetreesaretallwithprofuse
branchingandbroadcrown.Itcanwithstanddroughtconditions.

Chittidar
ThisvarietyisverypopularinwesternUttarPradesh.Thefruitsarecharac¬terized

bynumerousreddotsontheskin,highsweetness,andsmallandsoftseeds.Itis
otherwisesimilartoAllahabadSafedafruitsinsize,shapeandpulp.IthashigherTSS
contentthanAllahabadSafedaandLucknow 49butlowervitaminCcontent.Thetree
charactersresembletothoseofAllahabadSafeda.
Harijha

HarijhaismorepopularinBiharbecauseofprofusebearing.Thetreesareof
medium vigourduetosparsebranching.Thefruitisroundinshape,medium largein
sizeandgreenish-yellowincolour.Flavourissweetwithgoodkeepingquality,
Hafshi

Itisared-fleshedguavahavinggoodtaste.ItismainlygrowninBihar.Fruitisof
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moderatelybig-size,sphericalinshapewiththinskin.Treesareofmedium vigourbut
productive.
AppleColour

Itsfruitsaremedium-sizedandpink-coloured.Theyaresweetintastewithgood
keepingquality.Theyrequiretemperatureforthedevelopmentofgoodpinkcolour.

Thetreesareofmedium vigourbuttheirleavesaregreenerthanothers.However,it
isamoderate-yielder.
Seedless

Alltheseedlessvarieties-SaharanpurSeedless,NagpurSeedlessandoth¬ersare
thesame.Twotypesoffruits,completelyseedlessandpartialyseeded,areborneona
plantofseedlessvariety.Thecompletelyseedlessfruitsdevelopontheshootsrising
from thestem andthesearebiggerinsizeandirregularinshape.Thepartialyseeded
fruitsarebornonnormalshootsattheperipheryandaresmallinsizeandroundin
shape.Seedlessvarietyisunfitforcommercialcultivationbecauseitgivesverylow
yield.Theplantsareveryvigorous.
ArkaMridula

ThisisaseedlingselectionofvarietyAllahabadSafeda.Itsmedium-sizedfruitsare
ofexcellentqualitywithhighTSS.Thewhitepulphasonlyfewsoftseeds.Theplants
areofmedium vigourbuthigh-yielding.

AllahabadSurkha
AllahabadSurkhaisanoutstandingvarietyoflarge,uniform pinkfruitswithdeep

pinkflesh.Theplantsproduceupto120kgfruitsinitssixthyearoffruiting.Thefruitis
sweet,stronglyflavouredwithfew seedsandisslightlydepressedatbothends.The
plantsarevigorous,dome-shapedandcompact.
Propagation

Guavaispropagatedbothbyseedsandvegetative.Butvegetativepropagationis
commerciallyfollowed.
Seedpropagation

Thepropagationofguavathroughseedsshouldnotbeencouragedbecausethe
seedlingshavelongjuvenilephase,giveloweryieldsandbearpoorqualityfruits.But
theseedlingsserveasrootstockmaterialforgraftingorbudding.Theseedsshouldbe
sownassoonaspossibleafterextractionfrom theripefruits.Soakingofseedsin
waterfor12hrorinhydrochloricacidfor3min.givesabout90%germination.About1-
year-oldseedlingsbecomereadyforgraftingorbudding.Forplantingseedling,seeds
shouldbecollectedfrom theplantsproducinghigh-qualityfruitsandhighyield.
Vegetativepropagation

In northern India,guava is propagated by inarching,giving a very high
per¬centageofsuccessduringrainyseason.Butinarchingiscumbersomeandgives
limitednumberofplantsfrom themotherplant.

Buddinghasbeenadoptedonlyonalimitedscaleinsomepartsofthecountry
wheretheatmospherichumidityishigh.Themainproblem encounteredinthismethod
isdisbuddingofrootstockmakingitlabour-intensive.Amongthevariousmethodsof
budding-shield,forkert,patch and chip—thepatch budding isidealgiving highest
percentageofsuccess.However,thebesttimeofbuddingdiffersfrom locality-to-
locality.

LayeringisbeingcommerciallyfollowedinthesouthernandwesternIndiawith
verygoodresults.Afterbendingtheplant,itsbranchesarecoveredwithsoilleavingthe
terminalportionopen.Inafewmonthstherootingofbranchestakesplacewhichare
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thenseparatedfrom themotherplantsandplantedinthenurseryforfurthersale.
Layeringisalabour-intensivemethod.Alimitednumberofplantscanonly‘bemultiplied
from amotherplant.

Whenmotherplantsareverytall,air-layeringofshootsisdoneduringtherainy
seasonusingpolytheneandmoistsphagnum moss.Useofroot-promotingplantgrowth
regulator,IBA (3,000ppm),promotestherootingofair-layersupto100%.Themain
limitationofair-layeringisthepoorestablishmentofairlayersinthenurseryafter
detachmentfrom themotherplant.Further,themethodisverycumbersomeand
labour-intensive.
Airlayering

Itisalsoknownaspotlayering,MarcottageorGootee.Forthepurposeofairlayering
oneyearoldorpreviousseasonshootofpencilthicknessisselected.About5to7cm
awayfrom thebaseofselectedshoot,agirdleof2.5to3.0cm size,byremovingthe
bark,isprepared.Thegirdledportionoftheshootisscrappedusinggunnybagorrear
sideoftheblade.Thisprocesshelpsinremovalofphloem andultimatelypreventsthe
formationofbarkatthegirdledportion.Thegirdledportionisthencoveredusingmoist
sphagnum mossgrass.Coveringwithmossgrassretainsbettermoistureatthepoint
ofairlayering.Thegirdledportionisnow wrappedusingtransparentpolythenetape
andboththeendsoftapearetiedair-tightly.
Depending upon ofsuccess rooting appears in about2-3 months.When root
emergenceisthereanditbecomesvisiblefrom thetransparentwrappedtapethe
layeredshootisseparatedfrom motherplantgiving2-3cutsininstallments.The
layeredplantsareplantedinnurseryunderpartialshadewherefrequentwateringis
providedandhighhumidityismaintained.Usuallyair-layeringispracticedinthemonth
ofJuly-August.Air-layeringispracticedinIitchi,lime,jackfruit,cashewnut,guava,Black
jamun,Pomegranateetc.Incaseofhard-to-roottypeplantapplicationofIBAat3000-
5000strengthispracticable.

MoundLayering

1.MoundLayering:-
Stoolingistheeasiestandcheapestmethodofguavapropagation.Theself-

rootedplants(cuttingsorlayers)areplanted0.5m apartinthestoolingbed.Theseare
allowedtogrowforabout3years.ThenthesearecutdownatthegroundlevelinMarch.
Newshootsemergeonthebeheadedstumps.A30cm wideringofbarkisremovedfrom
thebaseofeachshootrubbingthecambium oftheexposedportioninMay.Alltheshoots
aremoundedwiththesoiltoaheightof30cm.Thesoiliscoveredwithmulchto
conservethemoisture.Afteraperiodof2monthsoftheonsetofmonsoon,theshoots
aredetachedfrom themotherplantatringedportionandplantedinthenursery.The
shootsareheadedbacktomaintaintherootandshootbalancebeforeplantinginthe
nursery.

Byfollowingthetechniqueofringingandmoundingoftheshoots,secondtime
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stoolingisdoneonthesamemotherstoolsinfirstweekofSeptember.
TherootedstoollayersaredetachedinfirstweekofNovember.Thusstoolingis

donetwiceonthesamemotherstoolsinayear.Thestoolingofamotherstoolcanbe
doneformanyyears.Withtheadvancementinitsage,thenumberofstoollayersalso
increaseseveryyear.Thegrowthanddevelopmentofstoollayersarebetterthan
seedlings.Theapplicationofrootinghormoneisnotrequired.Asemi-dwarfingrootstock
forguavaAneuploid82hasbeendeveloped.

CULTIVATION
Planting

Thefieldforplantingispreparedduringsummerseasonbyploughing,levelling
andremovingweeds.Thepitsof1m x1m x1m sizearedugandfilledwithamixtureof
farmyardmanureandsoil.Ifsoilisgoodandirrigationfacilitiesareavailable,the
preparationoflandanddiggingofpitsarenotrequired.Theplantingisdoneduringthe
rainyseasonbyadoptingsquareplantingsystem.

Guavaiscommerciallyplantedatadistanceof5-8m.Theexactplantingdistance
is,however,decidedaccordingtovariety,soilfertilityandavailabilityofirrigationfacilities.
GuavaLucknow49needsmorespacingthanAppleColourandAllahabadSafeda.Under
irrigationandhighsoilfertility,theplantsbecomeveryvigorousrequiringmorespacing.
Innormalconditions,aplantingdistanceof7m isoptimum.High-densityplanting
reducestotalsolublesolids,sugarsandascorbicacidbutincreasestitratableacidity.

Thelowerplantpopulationresultsinthespreadofcrown,whilehigherplanting
densitycauseserectgrowthofbranchesmakingtheplanttallandcompact.High-
densityplantinggiveshigheryield/unitareainearlyyearsoffruiting.
Training/pruning

Traditionally,nopruningisdoneinguavabecausetheplantbearsheavilyeven
withoutit.Butnopruningresultsintheformationofnarrow crotches,limbbreakage
duetoheavyfruitloadandovercrowding.Therefore,trainingofplantsinyoungstageto
buildstrongframeworkandtoavoidweakcrotchesisnecessary,whereasfruitingtrees
shouldbeprunedtocheckovercrowdingintheorchard,Theplantsshouldbetrained
aslow headedtreestofacilitatemultiplehandpick¬ings.Theopencentreordelayed
opencentresystem maybeadopted.Thescaffoldbranchesinyoungplantsaretobe
tippedbacktoencouragesecondarybranching.

Therootsuckers,watersproutsandcriss-crossbranchesaretoberemoved
alto¬gether.InMaharashtra,bendingofhorizontalbranchesispractisedtosomeextent
bytyingthebranchesof2adjoiningplantstoincreasefruitinginyoungplantsbutitis
labour-intensiveandcreateshindrancesinculturaloperations.

Ineverygrowingseason,alargenumberofnew shootsemergeinguavaa
majorityofwhicharelateralandafewareterminal.Theseshootsproducefruits.After
1yearmostofthelateralshootsdryout,whileterminalshootsputforththeextension
growth.Hence,tochecktheovercrowdingandtocontroltheplantheight,theterminal
shootsontheperipherymaybeheadedbackatabout40cm levelinalternateyears.

Pruningalsotakesplaceduringharvestingasthefruitispluckedalongwiththe
shootonwhichitisborne.Pruningisusuallyrecommendedafterharvestingorin
spring.Summerpruningmaydamagetheplantbysunburning.
Irrigation

Guavaismostlygrownunderrainfedconditionandirrigationisrarelyprac¬tised
whereverthisfacilityisavailable.However,irrigationenhancestheyieldofguavaby
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makingtheplantmorevigorousandincreasingthefruitset.Irrigationisespecially
desirableafterplantingforsurvivaloftheplantsandthereafterfor2-3yearstoobtain
earlygoodgrowth.Irrigationoffruitingplantsdependsupontheadoptionofaparticular
croppingpattern.Forthewholeyear,croppingpatternwhichiscommerciallyadoptedall
overthecountryexceptthenorthernregion,irrigationisgivenduringsummerand
autumnseasonandfortherainyseasoncrop,theirrigationisessentialduringsummer
season.Normally,winterseasoncroppingpatternisadoptedinnorthIndiawhich
requiresfortnightlyirrigationduringOctober—November.Irrigationisgiventomakethe
soilofrootzonemoist;thusheavyirrigationisunnecessary.Thefruitqualityofguavais
adverselyaffectedbyhighsoilmoisturecontentduringharvesting.
ManuringandFertilization

Althoughguavaisgrownwithouttheapplicationofanymanureandfertilizer,it
respondsverywelltotheirapplicationbygivinghigheryieldandbetterqualityfruits.For
guava-growingregionsofthecountry,differentfertilizerschedules-600gN,400gKin
northernregion;260gN,320gPand260gKineasternregion;900gN,600gPand600g
Kinsouthernregionand500gN,250gPand250gK/plant/yearinwesternregion—have
beenrecommended.Thefertilizerapplicationshouldbebasedonleafnutrientstatusof
anorchard,whereverfeasible.

Timeoffertilizerapplicationdependsonthecroptakenandtheregion.Innorth
India,fertilizerisgiveninthefirstweekofMayforrainyseasoncropandinfirstweekof
Julyforwinterseasoncrop.InWestBengal,fertilizersareappliedin2equalsplitdoses,
oneinJanuaryandtheotherinAugust.AtBangalore,fullKand70%Nareappliedin
JuneandfullPand30%NinSeptember.Since48%offeederrootsofguavaarefound
inthesurfacesoilupto25cm depth,thefertilizershouldbeplacedin25cm trenches
1m awayfrom thetrunkforbetteruptake.

Sometimesguavasuffersadeficiencywhichischaracterizedbyreductioninleaf
size,interveinalchlorosis,suppressionofgrowthanddiebackofleaders.Itcanbe
correctedbysprayingofZnSO4(0.45kg)andhydratedlime(0.32kg)inwater(33litres).
Bronzingisanothercommonproblem inguava.ItiscausedbythedeficiencyofB,Zn,
N,PandKduetolowsoilpH.ThesolublePlevelofleavesisabetterindexforbronzing.
GuavaLucknow 49ismoresusceptiblethanAllahabadSafeda.Itcanbereducedby
improvingthesoilpH andtreatingthesoilwithN,P,KandZnat200,80,150and
80g/yearrespectively,orfortnightlyfoliarsprayingofthesenutrientseachat2%for4
months.
Micronutrients

Guavasometimessuffersfrom deficiencyofzinc.Theusualsymptomsofzinc
deficiencyareinterveinalchlorosis,sparsityoffoliage,reducedleafsizeandlessfruit
production.Sprayingthetreeswith1lb(0.45kg)zincsulphateand0.7lb(0.34kg)
slakedlimedissolvedin16gallons(72.736litres)correctsthedeficiencyandimproves
growthandyield.Sprayingofzincoxideat200gper100litresofwaterinthespringto
controlZndeficiency.Thenumberofspraystobedoneisdependentontheseverityand
extentofthedeficiency.Pre-floweringspraywith0.4percentboricacidand0.3percent
zinc sulphate increased the yield and fruitsize.Copperdeficientplants exhibited
chlorosisandmarginalnecrosisofyoungleaves,brownpigmentationatbothsidesofthe
midribanddiebackofthemainandaxillaryshoots.Spra¬yingofcoppersulphateat0.2
to0.4percentalsoprovedeffectiveinincreasingthegrowthandyieldofguava.
Croprgulation
Mrigbahar

Guavaistheyearroundcrop.However,mrigbaharissuggestedinguava.During
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ambebahar,thefruitsaredevelopedandripenedduringkharifseason.Thefruitquality
isinferiorandmoredangerousoffruitflyandotherdisease-pests.Formrigbahar,the
fruitsaredevelopedandripenedduringwinterseasonwhichisbetterinqualitydueto
low bioticpressure.Somrigbaharisrecommendedinguava.Themrigbaharis
practicedasfollows

1.Withdrawalofirrigationwaterfrom February-MarchuptoMayandapplyrestto
thetrees

2.Therestingshouldbeafterharvestofpreviouscrops.
3.Interculturinginorchardandexposingofbasin.
4.Lightpruning,terminalshootsatperipherymaybeheadedbackupto40cm
5.Prunetheshootupto3/4th lengthduringMay
6.Removediseasedanddriedbranches
7.Applyirrigationandrecommendedfertilizers
8.Therainyseasoncropcanberemovedbysprayingofurea(10%)onAllahabad

Safedaand20%onLucknow-49atthetimeofpeakfloweringinsummerseason.
9.Themethodsofremovingrainyseasoncroparehandremovalofflowersand

fruits,sprayingofbioregulators,rootexposure,withholdingirrigationandpruning
of¾thofflower-bearingshootsareeithercostlierorimpracticalorineffective.

Aftercare
 Guavaplantsdonotrequiremuchcareafterplantingduetoitshardynature.
 Theweedsareremovedbyshallowcultivation.
 Greenmanuringshouldbedoneduringrainyseasonandcleancultivationduring

restoftheyear.Leguminouscropscanbegrownasintercropsduringfirst3years
ofplantingtoobtainmoreincomeandtoincreasetheNcontentofthesoil.

 Bothrainyandwinterseasoncropsareveryheavycomparedwithspringcrop.
Fruitqualityofthewintercropisbest.Therefore,wintercropispreferredoverthe
rainyseasoncrop.

 InnorthernIndia,normallyhotanddrysummersalongwithlowsoilmoisturedo
notallow summerflowerstosetthefruits.Butinmildsummerandnormalsoil
moisture,thesummerflowerssetfruitsforrainyseasoncropwhichisknownfor
itspoorqualityfruitsandsevereincidenceoffruitflyandfruit-borer.

 Thepracticeoftakingwintercropinsteadofrainyseasoncropisknownascrop
regulation.

Harvestingandyield
Guavaareharvestedthroughouttheyear(exceptduringMayandJune)inoneor

theotherregionofthecountry.However,peakharvestingperiodsinnorthIndiaare
Augustforrainyseasoncrop,November-DecemberforwinterseasoncropandMarch-
Aprilforspringseasoncrop.Inthemildclimaticconditionsoftheotherpartsofthe
country,thepeakharvestingperiodsarenotsodistinct.

Guavafruitsdevelopbestflavourandaromaonlywhentheyripenontree.Inmost
ofthecommercialvarieties,thestageoffruitripenessisindicatedbythecolour
developmentwhichisusuallyyellow.Forlocalmarket,fullyyellow butfirm fruitsare
harvested,whereashalfyellow fruitsshouldbepickedfordistantmarkets.Thefruits
areharvestedselectivelybyhandalongwiththestalkandleaves.

Theplantsbeginbearingatanearlyageof2-3yearsbuttheyattainfullbearing
capacityattheageof8-10years.Theyieldofaplantdependsonitsage,cropping
patternandtheculturalpractices.A10-year-oldplantyieldsabout100kgoffruitsevery
year.Ifbothrainyandwinterseasoncropsaretaken,moreyieldmaybeobtainedinthe
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rainyseason.
Ripeningofguavastartsonthetreeandcontinuesevenafterharvest.Itis

acceleratedinrainyseasonduetohightemperatureandslowsdowninwinterseason
duetolow temperature.Thefruitsarepackedinbasketsmadefrom locallyavailable
plantmaterial.Fordistantmarkets,woodenorcorrugatedfiberboardboxesareused
alongwithgoodcushioningmaterials-paddystraw,drygrass,guavaleavesorrough
paper.Goodventilationisnecessarytocheckbuildupofheat.Guavaisadelicatefruit
requiringcarefulhandlingduringharvestingandtransporting.Thefruitsshouldreach
theconsumerinafirm condition.
Yield

Theyieldvariesindifferentcultivarsandwiththecareandmanagementof
orchard.ageoftheplantandseasonofcropping.Theaverageyieldpertreeestimated
tobe90kgfrom theseedlingtreeand350kgfrom thegraftedplants.Yieldrecordsat
Allahabadshowed55-60kgfrom a3-year-oldgraftedL-49guava.Intrialswith3-year-old
graftedplantsofdifferentcultivars andthecultivarsproducedgreateryieldintherainy
seasoncomparedwiththatobtainedinwinter (Table).ThecultivarsL-49,Allahabad
SafedaandChittidarweresuperiorinyieldcomparedwithothercultivarsstudied.
Table:Fruityieldofdifferentguavacultivars(3-year-oldgraftedplants)

Varieties Yield
per

Plant(kg) Yield/plant
per year
(kg)

Yield/ha(q)
(plant density

278/ha)
Rainy

season
Winter

seasonAllahabad
Safcda

16.0 12.0 28.0 77.84

AppleColour 15.2 10.2 25.4 70.61

Banarasi 14.8 10.6 25.4 70.61
Barupur 16.8 8.7 25.5 70.89

BehatCoconut 13.2 9.3 22.5 62.55
Chittidar 16.2 14.2 30.4 86.51
Harijha 12.8 10.1 22.9 56.63

Luckncnv-49 21.1 18.1 39.2 108.98
PearShaped 11.3 7.8 19.1 53.09

RedFleshed 15.0 10.8 25.8 71.72
Seedless 3.2 2.2 5.4 15.01

*Mitraetal.(1981)

Packagingandtransport
Afterharvestingthefruitsarepackedinwoodenboxesorbamboobasketsand

transportedtothemarketorprocessingunits.Fruitsshouldneverbepackedinhessian
bags as itmaycause considerable damage to the fruits even in short-distance
trans¬port.Forlong-durationtransport,alayerofcushionmaterial(drygrass,paddy
straw.paper-wooletc.)shouldbeusedatthebottom ofthecontainer.Refrigerated
transportcanreducethespoilageoffruits.Siddiquielal.(1991)statedthatfruits
positionedinthenaturalposturewiththepedicelendverticallyupwardduringtransport
showedbetterkeepingqualitythanfruitskeptinthereverseorhorizontalposition.
Individualwrappedfruitsshowedlesswaterlossanddecaythanfruitspackedwithout
wrapping.
Ripeningandstorage
Ripening

Guavaisanonclimactericfruit,showingatypicalincreaseinrespirationand
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ethyleneproductionduringripening(BrownandWills.1983).Thecolouroftheskin
changesfrom greentoyellow orredduringripeningwhilethecolourofthefleshmay
changefrom whitetocreamywhite,yellowishpink,deeppinkorsalmonred(Wilson,1980).
The flesh colouratripening maybe influenced bythe presence,ofcarotenoids,
lycopeneandbeta-carotene(WilbergandRodriguez-Amaya.1995).Thelossoftissue
firmnessduringripeningisaccompaniedbyadecreaseintheleveloftotalpectin(Lazan
andAli.1989).
Storage

Theshelf-lifeofguavafruitatambientconditionisrelativelyshortdueto
rapiddevelopmentoffungalrots.However,thefruitsmaybestoredforafew daysto
adjustthemarketdemand.Becauseoftheirperishablenature,guavasaredisposed
offimmediatelyafterharvestinginthelocalmarketandaverysmallquantityissent
todistantmarkets.Sincefruitsaresoldatacheaperpriceandareavailableforavery
longperiodoftheyear,theyarenotkeptincoldstorage.However,shelf-lifeofguava
canbeextendedupto20daysbykeepingthem atlowtemperatureof5°Cand75-
85%relativehumidity.Itcanalsobestoredforabout10daysatroom temperature
(18-23°C)inpolybagsprovidingaventilationof0.25%.

Chundawatelal(1976)reportedthatallthecultivarsexceptAllahabadSafeda
couldbestoredfor2daysatroom temperature.Fruitscanbestoredfor2to4weeksat
relativelylow temperaturecoupledwithhighhumidconditionsHowever,chillinginjury
mayoccurat0°C(Willsetal,1983).Singhetal.(1976)storedguavasuccessfullyupto6
daysinperforatedpolythenebagsandwoodenboxeswithoutrottingandmuchweight
loss.DasandAcharya(1969)observedthatfruitswith2or3dipsin6percentwaxorone
dipin9percentwaxstoredwellforonemonth.Maturegreenfruitsweretreatedwith
differentconcentrationsof2.4-D,2,4,5-TorGA3at100and200ppm orMHat500and
1000ppm.

DISEASE MANAGEMENT(controlmeasure)
Wilt Carbandazim 1g/liter
Fruitrot Do
Anthracnose Do
Leafspot Do
PEST MANAGEMENT(controlmeasure)
Fruitfly Methyleugenoltrep+Mono+ddvp
Greenshieldscale Phenthoate0.05%
Barkeatingcatterpiller Carbaryl0.1%

Guavawilt
Guavaplantsareattackedbywilt,whichalonecausesheavylosses.Itisvery

difficulttofindoutanorchardofguavamorethan30yearsinagebecausemostofits
plantsdieatabout20 yearsofagedueto wilt.Variusfungicausing wiltare
Fusarium roseum oxyaporum,f.psidii,F.solani,Macrophominaphaseolina and
Gliocladium roseum.Resistantrootstockistheonlysolution.Theplantingmaterial
shouldnotbeobtainedfrom awilt-infectedregionornursery.
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8.PINEAPPLE

B.N.Ananascomosus.Mirr. Family:-Bromeliaceae Origin:-Brazil.

Pineapple (Ananas comosus)is an importantfruitcrop in India.
OriginatedinBrazil,ithasspreadtoothertropicalpartsoftheworld.Agood
sourceofvitaminsA and B,pineappleisfairlyrichinvitaminsC,calcium,
magnesium,potassium andiron.Itisalsoasourceofbromelin,adigestive
enzyme.

Thecultivationofpineappleisconfinedtohighrainfallandhumidcoastal
regionsinthepeninsularIndiaand hillyareasofnorth-easternregionofthe
coun¬try.Itcanalsobegrowncommerciallyintheinteriorplainswithmedium
rainfallandsupplementaryprotectiveirrigations.Atpresentpineappleisgrown
commer¬ciallyin Assam,Meghalaya,Tripura,Mizoram,WestBengal,Kerala,
KarnatakaandGoa,andonasmallscaleinGujarat,Maharashtra,TamilNadu,
AndhraPradesh,Orissa,BiharandUttarPradesh.
Originanddistribution

ExperimentalevidencesindicatetwomainregionsinwhichAnanasandPseuda-
nanasspeciesgrow spontaneouslyaftercriticalanalysisreportedthatoneregion
coversthesouth-eastextremityofBrazilParaguayandnorthernArgentina.

InIndia,theareaunderpineappleisabout72.000ha.ItisgrownmostlyinWest
Bengal,Karnataka.Kerala,Manipur,Meghalaya,Assam andTamilNadu.

ClimateandSoil
Thepineappleisacropofhumidtropics.Thefruitgrowswellnearthesea

coastaswellasintheinterior,solongasthetemperaturesarenotextreme.The
optimum temperatureforsuccessfulcultivationis22°-320C.Leavesandrootsgrow
bestat32°Cand29°Crespectively.Theirgrowthceasesbelow20°Candabove36°C.
Ahightemperatureatnightisdeleteriousandadifferenceofatleast4°Cbetween
dayandnighttemperatureisdesirable.Itcanbegrownupto1,100m abovemean
sea-level,ifthe area is frost-free.Although optimum annualrainfallforits
com¬mercialcultivationis100-150cm,itgrowsremarkablywellunderawiderange
ofrainfall.Inareaswheretherainfallisless,supplementaryprotectiveirrigations
arenecessaryduringdryseason.

Theplantscomeupwellinanytypeofsoilexceptonveryheavyclaysoil.Sandy
loam soilsareideal.Thesoilshouldbe45-60cm indepthwithouthardpanor
stones.Low-lyingareaswithhighwatertableshouldbeavoided.Theplantsprefer
asoilpHof5.0-6.0.
VARIETIES
Kew

Itisaleadingcommercialvarietyvaluedparticularlyforcanning.Itsfruitsare
big-sized(1.5-2.5kg),oblongandtaperingslightlytowardsthecrown.Thefruit
withbroadandshallow eyesbecomesyellow whenfullyripe.Thefleshislight
yellow,almostfibrelessandveryjuicy.Theleavesoftenhaveashortsectorof
smallmarginofspinesjustbehindthetip,andirregularlyonthebasenearits
attachmenttothestem.
GiantKew

CultivatedincertainregionsofWestBengal,itissynonymoustoKewexceptthesize
ofplantandfruitwhicharelargerthanKewasthenamesignifies.
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CharlotteRothchild
ItispartiallycultivatedinKeralaandGoa.Thefruitissimilarintasteandother
characterstothatofKew.
Queen

WidelygrowninTripura,andpartlyinAssam andMeghalaya,itsfruitsarerich
yellow incolour,weighing0.9-1.3kgeach.Thefleshisdeepgolden-yellow,lessjuicy
thanKew,crisptexturedwithapleasantaromaandflavour.Eyesaresmallanddeep,
requiringathickercutwhenremovingtheskin.Theleavesarebrownish-red,shorter
andveryspiny.
Mauritious

A mid-seasonvarietyoftheQueengroup,itisgrowninsomepartsofKerala.
Medium insize,itsfruitsaredeepyellowandred.Yellowfruitsareoblong,fibrousand
medium sweetcomparedwithredones.Thisisidealfortablepurposes.
JaldhupandLakhat

Theseare2indigenoustypesgrowninAssam,bothbeingnamedaftertheplace
oftheirproduction.BothareunderQueengroupwithfruitssmallerthanQueen.
Lakhatismarkedlysourintaste,whereasJaldhuphasitssweetnesswell-blended
withacidity.ThefruitsofJaldhupagainhaveacharacteristicalcoholicflavouroftheir
ownandcanbeeasilydistinguishedfrom otherfruitsoftheQueengrouponthebasis
ofthischaracteralone.

Propagation
Pineappleiseasilypropagatedbyvegetativemethods.Itcanbepropagatedby

shootsuckers,groundsuckers,slips,crowns,stem-bitsandfrom splittedcrowns.Slips
werefoundtobethebestplantingmaterialsfollowedbysidesuckersandcrowns.
Suckersfrom mainstem bearlittleearlierthanslips,butslipsproducelargeranduniform
fruits.Floweringisdelayedbyabout70daysinplantsfrom crownandabout350days
from stem-bitscomparedwiththatfrom slips
Flowering

Pineappleplantgenerallyflowersafterattainmentofcertainvegetativegrowth
andripeness-to-flowerstageisattained11-12monthsafterplantingandformationofat
least40leaves.Apineappleplantproducesonlyonefruitduringitslifetimeanditisoften
observed thatevenafter15 to 18 monthsofgrowthunderoptimalnutritionaland
environmentalconditionsonly50to60percentplantscometoflowering.Therefore,for
inductionofflowering,besidesoptimalnitrogenand potashnutrition,useofgrowth
regulatorsisconsiderednecessary.
Planting

Timeofplantingisdictatedbytheseasoninwhichthefirstplant
cropisrequired.Plantingtimeisveryimportantfornaturalfloweringperiod,which
differsfrom region-to-region.Bythetimeofnaturalflowering,iftheplantdoesnot
attaintheoptimum physiologicalmaturity,eitheritescapesfloweringthenext
seasonoriffloweringinducedintheseasontheplantbearaverysmallfruits
hencetheidealtimeofplanting12to15monthbeforethepeakflowering
seasonundernaturalconditionisvariesfrom Decembertomarchindifferent
regionstimeofplantingalsovariesfrom placetoplacedependingontimeofthe
monsoonand theintensityofitsprecipitationinGujaratMay-June,Assam
plantingshouldbedoneduringAugust-OctoberwhileinkeralaandKarnatakathe
besttimeofplantingisApriltoJunedelayinginplantingaslateasSeptember
delayscropatleast7to9monthsthepeakfloweringunderthisconditioncomes
duringJanuarytoMarch.TheidealtimeofplantinginnorthwestBengalis
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OctobertoNovemberandJunetoJulyforotherpart
System ofplanting variesaccording to land and rainfall.Thereare4

plantingsystems-flat-bed,furrow,contourand trench.Plantdensityofpineapple
dependsongrowthoftheplantandsystem ofplant¬ing.Adoptionoflow-planting
densities has been the majorconstraintin India,contributing to high costof
production.Theplantdensityof63,400plants/ha(22.5cm x60cm x75cm)isidealfor
subtropicalandmildhumidconditions,whereasforhotandhumidconditionsaplant
densityof53,300plants/haspacedat25cm from plant-to-plantwithinarow,60cm
from row-to-rowand90cm from trench-to-trench(25cm x60cm x90cm)provideshigh
yield.Inrainfed,highfertileandhillyareasinnorth-easternstates,aplantdensityof
43,500plants/haspacedat30cm x60cm x90cm isrecommended.Theyieldof70-
105tonnes/hamaybeobtainedunderhigh-densityplanting,theincreaseinyield/unit
areabeing45-85tonnes/ha.Adoptionofhigh-densityplantingdoesnothavemuch
adverseeffectonfruitsize,qualityandcanningrecovery.Lessweedinfestation,
protectionoffruitsfrom sun-burn,increasedproductionofpropagules(suckersand
slips)/unitareaandnon-lodgingofplantsareaddedadvantagesofhigh-density
planting.
Manuringandfertilization

Pineapple isa shallow feederwith high N and K requirement.Since these
nutrientsarepronetoheavylossesinsoils,practicesrelatingtotimeofapplication
andform offertilizerdeterminetheirefficientuse.

Applicationof12gN/plantforKew pineappleisidealtoobtainhighyieldat
Bangalore,Chethalli(Karnataka)andThrissur(Kerala).AdoseofN,P205andK2Oat
12,4 and 12 g/plant/yearrespectivelyisoptimum underJorhatconditions.No
response to P application has been observed.However,in the ratoon crop 4g
P205/plantincreasesfruitweightandyield.Plantsreceiving12gK2O/plant/cropgive
higheryieldwithoutanyadverseeffectonfruitqualitybothunderirrigatedandrainfed
conditions.Formedium-fertilesoilsinWestBengal,N(12-16g),P205,(2-4g)andK2O
(10-12g)/plantareoptimum.

ItisthusadvisabletoapplyNandK20each® 12g/plant.ThereisnoneedforP
application.However,ifthesoilsarepoorinP,4gP2O5/plantcanbeapplied.TheN
shouldbeappliedin6splitdoses.ThefirstdoseofNcanbegiven2monthsafter
plantingandthelastone12monthsafterplanting.TheKshouldbegivenin2split
doses.EntirePandhalfofKcanbegivenatthetimeofplantingandtheremainingK
6monthsafterplanting.Applicationoffertilizerunderrainfedcon¬ditionsshouldbe
donewhenmoistureisavailable.
Interculture
Earthingup:

Thisisanessentialoperationinpineapplecultivationaimedatgoodanchorageto
theplants.Itinvolvespushingthesoilintothetrenchfrom theridgewheretrench
plantingisacommonpractice.Asitsrootsareveryshallow,theplantsareeventually
lodgedespeciallyunderflat-bedplantinginheavyrainfallareas.Lodgingofplantsatthe
timeoffruitdevelopmentresultsinlopsidedgrowth,unevendevelopmentandripeningof
fruits.Itismoreimportantinratooncropasthebaseofratoonplantsshiftsup,cropafter
crop.High-densityplanting minimizesitsnecessityastheplantsprop each other
preventinglodging.
Weedcontrol

Weedscouldbeeffectivelyandeconomicallycontrolledbyappli¬cationofDiuron(3
kg/ha)oracombinationofBromacil+Diuron@ 2kg/haeachaspre-emergentsprayand
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repeatedwithhalfofthedose,5monthsafterfirstappli¬cation.Thequantityofeach
herbicideshouldbemixedin1,000litresofwaterforahectareofcrop.
Mulching

Itisessentialtoconservesoilmoisture.Thoughmulchingisnotacommon
practiceinIndia,useofdryleavesorstrawisinpracticeinsouthIndia.Mulchingwith
black polythene and saw-dustresults in bettergrowth ofplants than white
polytheneandpaddy-straw.
Removalofsuckers,slipsandcrowns

Suckersstartgrowingwiththeemer¬genceofinflorescence,whereasslipsgrow
withthedevelopingfruits.Thefruitweightincreaseswithincreasingnumberof
suckers/plant,whiletheincreasednumberofslipsdelayfruitmaturity.Crownsizehas
nobearingonthefruitweightorquality.Hencedesuckeringcanbedelayedasmuch
aspossible,whiletheslipsarerecommendedtoberemovedassoonastheyattainthe
sizerequiredforplant¬ing.Removalofcrownisnotrequiredasitmarstheappealof
thefruitandalsomakeshandlingdifficult.Partialpinchingofcrownconsistingofthe
removaloftheinnermostwhorlofleafletsalongwithgrowingtips45daysafterfruit
setisidealtogetfruitsofbettersizeandshape.
Irrigation

Althoughpineappleiscultivatedmostlyunderrainfedconditions,supplemen¬tary
irrigationcanhelpproducegood-sizedfruitsinareashavingoptimum rainfall.Irrigation
canalsohelpestablishanoff-seasonplantingtomaintainitsyear-roundproduction.In
scantyrainfalland during hotweatherirrigating pineappleoncein20-25daysis
advisable.
HARVESTING

Pineappleplantsflower10-12monthsafterplantingandfruitsbecomeready
15-18monthsafterplanting.Irregularfloweringresultsintheharvestingspreadover
alongperiod.Undernaturalconditions,pineapplecomestoharvestduringMay-
August.Fruitswhichmatureinwinterareacidic.Thereisascopeofalteringfruitsize
andmaturationwiththeuseofchemicalsorplantgrowthregulators.

Withaslightcolourchangeatthebaseofdevelopingfruits,itcouldbehar¬vested
forcanningpurpose.Butfortablepurpose,thefruitscouldberetainedtilltheydevelop
goldenyellowcolour.Thefruitswiththecrown,canbekeptwithoutdamagefor10-15
daysafterharvesting.

Ratooninginhigh-densityplantingrevealsthattheaveragefruitweightinthefirst
andsecondratoonis88%and79%respectivelyoftheplantcrop.Theplantstandis
alsoreducedresultinginthereductionoffruityieldby49.3and46.2%infirstand
secondratooncropsrespectively.Prolongedratooningresultsinthereductionof
floweringplants,consumerappealofthefruit,fruitsizeandnumberoffruitssuitable
forcanning,butintheincreaseoffasciatedfruits.Itisalsonotpossibletoprevent
thereductionoffruityieldinratooncropbyincreasingtheirrigationorbyhigher
dosesofnitrogenousfertilizers.

Yield:-40-50tonnes/ha.
RipeningandStorage

Pineapplehasbeenreportedtobeanon-climactericfruit.Ripe¬ningof
pineapplecouldbeconsideredastheterminalperiodofmaturationduringwhichthe
fruitattainsthemostdesirablequality;oneaspectofthisconcernsfruitshellcolour
whichgenerallydevelopswithanunmaskingofthecarotcnoidpigmentsthrougha
declineinchlorophyllcontent
Storage
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Intropicalclimatepineapplecouldbestoredformorethan10
dayswhenrefrige¬ratedandat10-13°Cfruitscouldbestoredwellfor20days

Pests:Mealybug,Fruiteatingbeetle,Termites
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9.Jackfruit

B.N.:ArtocarpusheterophyllusLam.Family:Moraceae Origin:India
Jackfruitispopularlyknownasthepoorman’sfoodintheeasternandsouthern

partsofIndia.ArichsourceofvitaminA,C,andminerals,italsosuppliescarbohydrates.
Tenderjackfruitsarepopularlyusedasvegetable.Theskinofthefruitanditsleaves
areexcellentcattlefeed.VerypopularinU.P.,Assam,Bihar,&SouthernIndia.Fruitis
largestinsize&weightamongediblefruits.(upto40kg/fruit).Itisamonoecioustree.
Femaleflowersbornonmainstem &branches.
Climate:-Tropicaltosubtropical.Itgrowswellinawarm,humidclimateuptoan
elevationofl,500m.InsouthIndia,itperformssatisfactorilyinaridandwarmerplains.
However,itcannottoleratecoldandfrost.
Soil:-Deep,fertile,welldrained.Cannottoleratemoisturestress&highwatertable.
Varieties:-Kathal,Kathali,Barmasi.‘Gulabi’(rose-scented),‘Champa’(flavourlikethat
ofchampak)and‘Hazar’(bearingalargenumberoffruits).
Propagation&Planting:-.Itiscommonlypropagatedthroughseed..Seedsshouldbe
sownimmediatlyafterextractionsincetheylosetheirviabilityduringstorage.Soaking
seed.in25ppm NAAfor24hrimprove,theirgerminationandseedlinggrowth.

Air-layering,grafting(inarchingandepicotyl)andbudding(forket,chipandpatch)
aremeansofitsvegetativepropagation.
Planting:- 10x10m inmonsoon.

Manures:-75gN+60gP+50gK/tree/yrtill8thyear
andthen9thyearonward600gN+480gP+400gK/tree/yr.

Irrigation:-Hardlyirrigated,butsensitivetodraughtduringsummer.
Yield:-10-12tonnes/ha.(March-June.)
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10.Litchi

B.N.:-Litchichinensis Family:-Sapindaceae Origin:-SouthChina
Introduction

Litchiismostimportantsubtropical,evergreenfruittreesnativeofSouthChina,it
reachedIndiabytheendof17thcentury.IndiasecondintheworldnexttoChinain
litchiproduction.MostareafallsinBiharcomprisingMuzaffarpur,Vaishali,Samastipur,
Begusarai,ChamparanandBhagalpurdistricts.Litchiisfamousforitsexcellentquality
pleasantflavour,juicypulp(aril)withattractiveredcolour.Althoughlitchiislikedvery
muchasatablefruit,driedandcannedlitchiesarealsopopular.highlyflavoured
squashisalsopreparedfrom itsfruits.Thefruitconsistsofjuice,8%rag,19%seedand
13%skinvaryinguponvarietyandclimate,LitchialsoanexcellentsourceofvitaminC
(40.0—90mg/l00g)butitcontainsinsignificantamountofprotein(0.8—0.9%),fat(0.3%),
pectin(0.43%)andmineralsespeciallycalcium,phosphorusandiron(0.7%).
Climate

Generallyitflourishesbestinamoistatmosphere,havingabundantrainfallfree
from frost.Itsplantsgrow luxuriantlyat30°C.Themaximum temperatureduring
floweringandfruitdevelopmentvariesfrom 21°CinFebruaryto380CJuneinBihar.
Humidityisanotherimportantfactorforlitchi.Thedryhotwindsincausefruitcracking
andsubsequentlydamagethepulp(aril).
Soil:-

Litchigrowsinavarietyofsoiltypes.Howeverfairlydeep,well-drainedsoilrichin
organicmatterisbestsuitedforitscultivation.Lightsandyloam isideal.Highlime
contentinsoilisalsobeneficialtoitstrees.
Varieties

AlargenumberofvarietiesaregrownindifferentpartsofIndia.Ofthese,Early
Seedless(EarlyBedana),RoseScented,Dehradun,Gulabi,Calcuttia,Purbi,KateShahi,
Bombai,LateSeedless(LateBedana),ChinaandDeshiareimportant.Shahi,Rose
ScentedandChinaarecommercialvarietiesofMuzaffarpur.KasbaandPurbiare
choicestlitchiesoftheeasternpartsinBihar.
Propagation

Litchiisraisedboththroughseedandvegetativemeans.
Seedpropagation

Propagationbyseedisnotcommonbecausetheplantsraisedfrom seedtake7-12
yearstocomeintobearing.Theseplantsnormallydonotproducetrue-to-typefruits
andoftenproducefruitsofinferiorquality.
Vegetativepropagation

Litchicanbepropagatedsuccessfullybycuttingsandgrafting(spliceandinarching).
Buddingisnotcommonlypractised.Themostcommonandeasiestmethodadopted
allovertheworldisair-layering.
Planting

Pitsof1m x1m x1m sizeshouldbedugatthedesiredplacesafewweeksbefore
theactualplanting.Thesearekeptopenfor15-20daysandthenrefilledwithamixture
ifwell-rottedfarmyardmanure,leaf-mouldandcanalsilt.Amixtureoffarmyardmanure
(20-25kg),bone-meal(2kg)andsulphateofpotash(400g)isalsorecommendedtobe
mixedwithabasketfullsoilinapitfrom alitchiorchard,containingmycorrhizalfungi.
Itishelpfulinestablishmentandquickgrowthofnewly-plantedplants.Thepitsare
wateredtosetthismixturewiththeearth.Plantingisdoneafteraweek.Wateris
appliedimmediatelyafterplanting.
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Litchitreesareusuallyplantedinasquaresystem,10X10m apart.Thenew
plantationisrecommendedduringearlymonsoonseason.Plantingcanalsobedonein
thespring,ifirrigation facilitiesareavailable.Planting isnotadvisablewhen the
weatheriseithertoodryortoowet.
Trainingandpruning

Trainingyounglitchiplantsformakingagoodframeworkisnecessary.thedesired
shapeandastrongframeworkisachieved,pruningisnotrequired,exceptremoving
deadordiseasedbranchesanddamagedshoots.
Manuringandfertilization

InIndia,litchiisgrownmostlyinnaturalfertilesoil.Alittleornomanure isgiven.
Thefertilizersdoseforadulttree:-FYM 60kg/tree+Calcium ammonium nitrate3.5kg+
Superphosphate2.25kg+Muriatepotash0.60kg/tree.Fertilizershouldbeappliedjust
afterharvestingduringtherainyseason.
Intercrop

Sincelitchiisaslow-growingtreetakingatleast6yearstocometoflowerand
fruiting,intercroppingvegetables,pulsesandberseem isadvised.Somegrowingfruit
plantslikephalsaandpapayacanalsobegrowninearlyyears
Irrigation

Thefullygrowntreesareirrigatedbyfloodingorbyfurrowirrigation,dependingon
theavailabilityandsourceofwateraspertheirrequirement,Thefrequencyofirrigation
ordinarilydependsonsoiltype.Generallyweeklyirrigationshouldbegiveninsummer.
Noirrigationisrequiredduringwinterinfruitingtreesbeforefruitset.
Harvesting

Generallylitchifruits,mature50-60daysafterfruitset.Thedevelopmentofcolour
onfruitsisadependablecriterionofmaturitybutitdiffersfrom variety-to-variety.
Generallyfruitsturndeepredwhenfullyripe.Fruitsharvestedatthisstagepossess
excellentfruitquality.Theyareharvestedinbunchesalongwithaportionofthebranch
andafew leaves.Itprolongsthestoragelifeoffruits.Harvestingoflitchiisusually
doneinMayandJune.InBihar,itisdoneinearly-May,whereasinUttarPradeshand
Punjabitstartsduringlate-Maytoearly-June.InIndia,yieldvariesfrom 80-150kg
fruits/treedependinguponvarietyandtreevigour.
Physiologicaldisorder
Sun-burningandskin-cracking:-

Sun-burningandskin-crackingindevelopingfruitsisaseriousproblem inlitchi.
Hightemperatures,lowhumidityandsoilmoistureconditionsduringfruitdevelopment
promotethisdisorder.Inadequatemoistureduringearlyperiodoffruitgrowthresultsin
theskinbecominghardandsun-burnt.Itmaycrackwhenitissubjectedtoincrease
internalpressureasaresultofrapidarilgrowthfollowingirrigationorrain.Fruit
crackinginlitchiisalsofavourediftemperaturegoesabove38°Candrelativehumidity
lessthan60%.
Controlmeasures:-Althougheffectivecontrolmeasureshavenotbeenrecommended,
frequentandadequateirrigationtobearingtreesduringfruitgrowthanddevelopment
periodismostuseful.

Growth regulators NAA (20mg/litre of water),GA (40mg/litre of water)
2,(10mg/litreofwater),2,4,5.T(10mg/litreofwater)andEthephon(10mg/litredwater)
reducetheincidenceoffruitcracking.SprayingwithZnSO4(1.5%)weekorCaNO3(1.5%)
fortnightlyfrom pea-sizetoharvestingoffruitisaneffectivemethodtoreduce
crackingincidence
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11.Carambolaorstarfruit
B.N.;Averrhoacarambola Family;Oxalidaceaeorigin:IndoMalaya

Carambolaorstarfruit(Averrhoacarambola)isnativetoIndonesia.Theacidic
natureofthepulpisduetoitsoxalicacidcontent.Althoughcarambolaisnotan
economicallysignificantcropinIndia,onecancomeacrossthisfruit-cum-ornamental
treeinseveralgardens.Itisasmalltreewithdroopingbranchesandbearsattractive,
golden-yellow,3–5ribbed,oval-ellipticfruitsmeasuring12–15cm inlength.Afruitcrop
akintocarambola,bilimbi(A.bilimbi)produces gherkin-likefruitswhichareusedfor
makingpicklesandcurriesduetothepresenceofhighamountofacid(6%)inthepulp.

Fruitsofcarambolacontainajuicypulpwhichmaybeacidicorsweet dependingon
type.ThefruitisagoodsourceofvitaminA,BandCtogetherwithvaluableminerals
andironbutnotcalcium.Variousplantpartsofthisfruitarecreditedwithmedicinal
properties,e.g.rootextractisusedasanantidoteforpoisoning,andthecrushedleaves
forcuringchickenpox,ringworm andscabies.Thepulpofimmaturefruitsisusedfor
cleaningbrassware.
Climateandsoils

Carambolapreferswarm moistclimateandcanbegrownonthehillsupto1,200
m.Awell-distributedrainfallencouragesnormalgrowthandcropping.Itcangrow on
anytypeofsoilwithgooddrainage,butdeeprichsoilsupportsbetterplantgrowth.
Althoughitgrowsbothinacidandalkalinesoils,itprefersacidsoil.Treesgrowingon
calcareoussoilssometimesrequirezincsprays.
Varieties

Specificvarietiesarenotknownincarambola,but2maintypesaredistinguished,
viz.sourandsweet.Thesourtypescontainasmuchas1%acidandthesweettypes
havelow acid(0.4%)with5% sugars.SomeChinesetypeslikeFuangTungarevery
sweetandBrazilianonesarerichinvitaminC.Somesuperiortypesofcarambolaare
availableatColumbia(Icambola),Taiwan(TeanMa,MinTao)andHawaii(GoldenStar).
Propagation

Carambolaisoftenpropagatedthroughseeds,butbudding,graftingandlayering
arerecommendedtoproducetrue-to-typeplants.Theseedshavelow viabilityand
henceshouldbesownfresh.Aftercleaninganddryingtheseeds,theyshouldbesown
inpotsandregularlywatered.Theseedlingsaretransplantedtoindividualpotsor
plasticbagsandallowedtoharden.Theyarethentransplantedtothefield.When
seedlingsaretoserveasrootstock,theyshouldbeatleastoneyearold,onwhich
budding(shield)orgrafting(veneerorapproach)canbetakenup.
Cultivation
Planting

Theplantingofcarambolatreesonorchardscaleisseldom done.Plantingcanbe
takenupbyproviding8m ×8m spacingwhenoneplanstoraisearegularorchard.
Pruning

Practicallynospecifictrainingorpruningoperationisadvocatedforcarambola
trees.
Manuring

Therearenorecommendednutrientdosages.However,itisagoodpracticeto
manurethetreesonceinayear(40–50kgoffarmyardmanure/tree)andalsoapply
somenitrogenousandphosphaticfertilizers,thedosesdependingupontheageand
sizeofthetreeandthefertilityofthesoil.
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Aftercare
Forbetterorchardestablishment,operationslikewateringoftheyoungplantsas

andwhenrequired,staking,basincleaningandprotectionfrom coldareimportant.
Irrigation

Irrigationisprovidedwhenthereisalongdryspell.Thishelpstosecureagood
crop.
HarvestingandPostharvestmanagement

Seedlingstakeabout4yearstocometobearingbutgraftsproducecropin1–2
years.Carambolaproducesflowersandfruitsevenonthetrunk.Thefruitsareborne
year round, but peak yields are obtained during January–February and
September–October.Yieldvariesaccordingtotheage,varietyandplanthealth.About
80kgfruitscanbeharvestedfrom agrown-uptree.

Fruitsofsweettypeareeatenfreshandthesouronescanbeusedformaking
refreshingdrinks,picklingorasasubstitutefortamarind.Goodqualitysquash,jelly,
preservesandcandycanalsobepreparedfrom fruits.Withproperpacking,fruitsof
carambolashipwell,butthefruitsaremostlysuppliedtonearmarkets. 
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12.Durian

B.N.:Duriozibethinus Family:Bombacaceae origin:-Borneo,

Durian(Duriozibethinus)nativetoBorneo,anislandintheMalaysian
region,producesfruitswithauniqueappearance,taste,flavourandaroma.Thisfruit
treegrowstallandstraighttoaheightof30m intheforests,howevergraftedorchard
treesseldom growover12m.Thedurianfruitsareovoidto ellipsoid,large,weighingup
to5kgwiththornysurfacelikejackandnormallyolive-greenincolour.Peoplehave
stronglikeordislikeforthisfruit.Manylikeit,becauseofitssweet,deliciousandfilling
taste,whileothersdislikeitforitshighlyobjectionableodour.Thepenetratingodouris
comparabletothatofrottenonionandisunacceptabletomany.

However,oncetheodourbarrierisovercomebya strong determination,the
experienceofeatingagooddurianisneverforgotten.Thedurianisgrownintensively
andcommerciallyforitsfruitonlyinIndonesia,MalaysiaandThailand.InIndia,there
arenolargeorchardsorcommercialplantingsofdurian,butforsometreesinand
aroundNilgiris(TamilNadu)andWestcoast.

The5-loculedfruithas2–3seedsineachlocule,surroundedbylightcolour,mealy,
sweetaril,andtheediblepulp.Theseedisreadilyseparablefrom thepulp,andare
ediblewhenfried,roastedorboiled.Thepulpisrichinsugars(12%),protein(2.8%)and
carbohydrates(34%)in addition to Fe,B,vitaminsespeciallythe uncommon but
valuablevitaminE.Whendurianfruitisconsumed,itgivesafeelingofinternalwarmth,
followedbyaglowingsensation,andthishasledtoastrongbeliefthatthefruithas
aphrodisiacalqualities.Thefruitsarehighlyprizedbothasfreshfruitandinprocessed
form.Durianalsohassomepharmacologicalproperties,e.g.decoctionofrootsisused
totreatfeverandthatofleavesandrootsisusedtocheckinflammation,infectionsand
totreatjaundice.

Climateandsoil
Durianthrivesinhumid,equatorialclimatewithshortornodryseason.An annual

rainfallof200cm isaminimum requirement,butheavyrainspriortoflowerinitiation
affectnormalflowering,andtheproductiondecreases.Ifminimum temperaturefalls
below8°C,thetreesuffersfrom coldinjury.Treesofduriangrowondifferenttypesof
soilswith5–6.5pH,providedtheyaremoist,well-aeratedandrichinorganicmatter.
Deepsiltorloamswithgooddrainageandhighleveloffertilityareidealforits
cultivation.However,thetreesaresusceptibletostrongwinds,whichcausebreakage
oflimbsoreventrunk.
Varieties

Therearemorethan27speciesofDurio,thegenustowhichdurianbelongs.Apart
from D.zibethinus,atleast6ofthem havesomeediblevalue:D.testudinarum,
D.graveolens,D.grandiflorus,D.dulcis,D.oxleyanusandD.kutejensis.Ofthese,D.
testudinarum isalmostasimportantasD.zibethinus.Eachofthesespecieshasmany
variantsforfruitsize,fruitcolourandleafarea.

Asmanyas300strains/varietiesofdurianarereported,butonlyafew ofthese
arepropagatedbycommercialnurseriesincountrieswherethesearepopularlygrown.
Therearedistinctvariationsinflavour,aromaandotherfruitcharacteristicsamongthe
cultivars,whicharereadilydistinguishableevenoncursoryexamination.Thosewith
bettermarketdemandhavelessoftheobjectionableflavourandsmallseeds.Chanee,
Kanyao,Frog,Bojol,Ketan,Gombat,MongThong,GoldenPillow,KobChampa,Lalong,
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OtongandHepeareprominentcultivars.Plantingofmorethanonevariety/clone
shouldbedoneinanorchardtofacilitatecross-pollinationandbetterfruitset.
Propagation

Usuallythegrowerspropagatedurianbyseedsanditsoff-springsvaryfrom
generation-to-generationduetogeneticheterozygosity.However,the recommendation
wouldbetogoforvegetativepropagationofprovenelitetrees.

Althoughnostandardrootstocksareknown,betterresultsareobtainedifrootstock
ofthesamespeciesisemployed.Theseedsofdurianarevariableinsizeandare
notoriouslyshortlived,theviabilityisaffectedbyexposureofseedstosunlightorhigh
temperatureforlongperiodoftime.Seedsdonotstorewellevenatlowtemperature.
Large,healthy,freshseedsaresowninwell-drainedsoil,preferablyinpolybagsor
earthenpots.Seedsgerminatein3–4daysand subsequentgrowthoftheseedlingsis
fairlyrapid,producingagood-sizedseedlingsuitableforgraftinginabout2months.
ThemodifiedForkertmethod(modificationofpatch-budding),inarchingandapproach
graftingarecommonmethodsofpropagation.However,air-layeringandpropagation
bycuttingsareimpractical.

Cultivation

Planting
Plantingcanbetakenupat10–12m spacingonthesquaresystem.Otherprinciples

ofplantingaresameasinavocado.
Pruning

Durianisneitherprunedinnurserynorafterplantinginthefield.Itusuallytakesa
pyramidalshapebyitself.However,afterharvesting,thetreecanbeclearedoffdried
andoldtwigs.

Aftercare
Sincedurianisanativeofrain-forest,itsyoungplantsareproneto desiccation

needingregularwateringtilltheyestablish.Otheraftercarepracticesasexplainedfor
avocadocultivationmaybefollowed.

Irrigation
Goodsoilmoistureisessentialforsatisfactorygrowthandproduction.Irrigationis

necessaryifthereisalongdryspell.Agoodmulchhelpsconservemoisture,reducing
theneedforirrigation.

Manuring
Exactinformationonthefertilizerrequirementofdurianisnotavailable.Tentatively,

therecommendationsmadeforavocadomaybefollowed,asdurianissimilarto
avocadoinrespectofplantgrowth,andbearinghabit.

HarvestingandPostharvestManagement
Grafted durian trees are precocious and produce crop in 4–5 years,

while seedlingsrequireaslongas10years.Thefruitingisclearlyseasonal,available
2 timesinayear.Immaturefruitsarepickedonlyforuseas‘vegetables’.Fruitstake
aboutthree-and-a-halfmonthstoreachmaturity.Whenmature,thefruitsdropbutit
should beharvested sincethefallenfruitsdo notkeep long.Harvesting isdone
manuallyorwiththehelpofbamboopoleswhenthefruitsaresmooth,flatwithfar-
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apartspines.Theyieldvarieswiththeage,variety,andagroclimateoftheregion.
However,100–120fruits/treeareconsideredasgood.
Thericharomaofduriandevelopsasfruitsripenandreachtheirpeakin3–4daysafter
harvesting and becomes soft.The ripe fruits deteriorate rapidly and cannotbe
transportedoverlongdistances.Thearilsofripefruit,iseatenfresh,whichnormally
forms33% ofthetotalfruitweight.Thearilscanalsobe processedintoduriancake
(lempok)anddurianjelly(tempoyak).Thejellyispreparedfrom over-ripefruitsandis
sour.Dehydrateddurianpowderpreparedeitherbysprayordrum dryingcouldbeused
asaflavouringingredientforbeverages,pastry,ice-cream etc.Ripefruitscanlastfor4
daysunderrefrigeration,whilethematureonescan bestored up to 14 daysat
10°–15°Cormaybefrozenfor2–3months.Thearilscanbekeptforabout3monthsat
–24°C.



FRT4.4TropicalandSubtropicalFruitCrops

80

13.Passionfruit
B.N.:-Passifloraedulis family:-Passifloraceae Origin:-Brazil

Passionfruit,(Passifloraedulis)isnativeofBrazil.InIndia,itgrowswildinthe
Nilgiris,Wynad,Kodaikanal,Shevroys,CoorgandMalabar.Recently,itscultivationhas
beenextendedtosomeareasinHimachalPradesh,NagalandandMizoram.Thejuice
ofpassionfruitwithanexcellentflavour,isquite delicious,nutritiousandlikedforits
blendingquality.Itisextensivelyusedin confectionery,andpreparationofcakes,pies
andice-cream.A richsourceofvitamin A,italsocontainsfairamountofsodium,
magnesium,sulphurandchlorides.

Itisaperennialclimber,cultivatedinthetropics.Flowersarebornesinglyinthe
axilsofleavesattheterminalregionofnew growth.Thevine,bearshen’segg-sized
fruitsinabundance.Theyaresmooth,ovoidandpurple-yellow onripening.Therind
afterwardsshrinksandbecomeswrinkled.Therindisborderedbywhitepith,andinside
small,hard,blackseedsaresurroundedseparatelybyasoft,slightlyacid,fragrantand
juicyorange-yellowpulp
ClimateandSoil

Itpreferstropicaltosubtropicalclimateandgrowswellupto2,000m witha rainfall
of1,000–2,500mm annually.Itcangrowinlightsandyloam toheavyloam soilswitha
pHof6–7.Soilsshouldbewelldrained.
Varieties

Thereare2recognizedvarieties—purple(P.edulisSims)andyellow(P.edulisvar.
flavicarpa).Purplepassionfruitismoreproductive.Itisgrownathigher elevationsin
southIndia.Moreprolificvarietiesbearlargerfruitsbutarepoorinjuicecontentand
flavour,higherinTSS,acidsandcarotenoidpigments.Thefruitsofpurplevarietyare
susceptibletocollar-rot,wilt,brownleaf-spot,thripsandnematodes,whilethoseof
yellowhavefieldtolerance.Kaveri,ahybridofPurple×Yellow,ishigh-yielding,tolerant
toresistanttocollar-rot,wilt,brownleaf-spotandnematodes.Noel’sSpecial,acultivar,
istoleranttoAlternariapassiflorae.Itisprecociousandcanbearevenatoneyear’sage,
butisself-incompatibleandneedsapollinatorforsatisfactoryfruitfulness.
Propagation

It is propagated by seeds,cuttings,and grafting on resistant rootstock.
The tropicalAmericanspecies-P.alataand,P.ambigua,P.cincinata,P.guazumaefolia,
P.molliformis,P.mucronata,P.nigradenia,P.nitida,P.riparia,P.seemani,P.serratifolia
andP.serrato-digitata,—aregoodrootstocks.Seedlingsorgraftedplantsaremore
vigorousthancuttings.Propagationbyseedshouldbeavoidedasitinducesvariability.
Cuttings30–35cm longhaving3nodesobtainedfrom selectedmaturevinesareraised
onsuitablemedia.Rootingtakesplaceafteraboutamonth.Theycanbetransplanted
tothemainfieldafter3months.Maintainaspacingof3m from plant-to-plantand2m
from row-to-row.Thebesttimeforplantingisduringthemonsoon.

Cultivation
Trainingandpruning

Skilfultrellising is quite importantin regulating yield as ithas to supporta
considerableweightfor5years.Weakandfaultyconstructionoftrellismayresultin
saggingandlossofvines.Two-arm kniffinsystem isideal.Thetrellisshouldalwaysrun
acrosstheslopeorinnorth-southdirectiontofacilitateevenexposuretothesunlight.
Oncethevinesreachthewire,thetipsarepinchedtofacilitateleaderformation.Two
leadersaredirectedoneithersideofthewireinoppositedirectionwhichinturn
developlaterals.Theselateralsaretraineddownwardshangingfrom thewireandform
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thefruitingareaofthevine.
Sincepassionfruitvinebearsfruitsonlyoncurrentseason’sgrowth, systematic

pruningencouragesnew growth.Pruningshouldbedoneafterharvestingthecropin
AprilandNovember–December.Itisdonebycuttingbackoflateralstothenearest
activebudasotherwisewithincreaseinageofthelateral,thebasalbudsbecome
dormantorsterile.Indiscriminateanddrasticpruningofinactiveordormantvinemay
leadtoasetbackingrowth,resultinginloweryield.
Manuringandirrigation

Applicationof100gN50gP2O5 and100gK2O/vineannuallyin2splitsforpurple
and110,60and100gN,P2O5 andK2O/vine/yearforKaveriisoptimum.During
prolongeddryspell(January–March),itshouldbeirrigatedatfortnightlyintervals,
otherwisethedevelopmentoffloweringlateralsisadverselyaffected.
HarvestingandPostHarvestManagement

Thefruitsareobtainedfrom the10thmonthandfullbearingreachesby16–19
months.Althoughitsplantsflowerandprovidefruitsthroughouttheyear,thereare2
mainperiodsoffruitingfrom AugusttoDecemberandMarchtoMay.About80–85
daysarerequiredfrom fruitsettoharvest.Theripefruitsfalldownfrom thevine.
Slightlypurplecolouredfruitsalongwithasmallportionofthestem shouldbepicked
up.Purplevarietyyields8–10kg/vine,whereasKaveri16–20kg/vine,thetotalyield
being12–20tonnes/haannually.Thefruitsshouldbedisposedoffquicklytoprevent
lossinweightandtheirappearance.Storingthem in polythenebags,however,reduces
thisproblem tosomeextent.

Anumberofprocessedproducts—nectar,squash,carbonateddrinkandjuice
concentrate—couldbeprepared.Theseproductsareingreatdemandbothindomestic
aswellasexportmarket.Therearepossibilitiesevenforfreshfruitexportwhich
remainsunexploited.
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14.Avocadoorbutterfruit

B.N.:Perseaamericana Family;-Layraceae origin:-Mexico

Avocadoorbutterfruit(Perseaamericana)isasubtropical,evergreenfruittree.
Itstreescanbeshort,spreadingandfairlybushyorgrowerecttoaheightof20m or
more.Thedemandforthisfruithasbeenincreasingoverthepastfewyearsinmany
countries.Ithasbecomeanimportantfruitintheinternationaltrade.Mexico,Brazil,
USA,Israel,NewZealand,SouthAmericaandSouthAfricaarethemajorproducersof
avocado.InIndia,itisgrownasabackyardtreeandisfoundinsmallpocketsonhill
slopesofTamilNadu,Kerala,KarnatakaandMaharashtra.Itisconsumedprimarilyas
freshandisneithersweetnoracidic.Theediblepulphasanuttyflavourwithabuttery
texture.Itisreputedasanourishingfoodofhighdieteticvalue.Itsnutritionalvaluesare
comparabletoripeoliveswithanaverageof2.1%protein,1.32%mineralsand24–26%
fat.Itisalsoagoodsourceofpotassium,ironandvitaminB.Sincethefruitcontains
notmorethan1% sugar,itisrecommendedashighenergyfoodfordiabetics.Its
energyvalueistwiceasmuchasbananafruit.Avocadoiseatenfreshonbreadorin
saladswithlemonjuice,saltandpepper,butinIndiapeopleprefertoeatitaftermixing
thepulpwithsugar.Avocadooilisusedinpreparationofcosmetics.
ClimateandSoil

Avocadocomesupwellintropicalandsubtropicalclimatewithamildwinterat
anelevationof600–1,500m andanannualrainfallof125–180cm.However,itcanbe
growneveninareaswithloworill-distributedrainfall,iftheirrigationfacilityisassured.
Highhumidityduringfloweringandfruitsetisnecessarytosecureagoodcrop.
VarietiesoftheMexicanraceanditshybridsarewelladaptedtothecoolclimates,
whilethewestIndiantypesarebestadaptedtothelowland tropicalconditionsofhigh
temperature and humidity.The Guatemalan race is intermediate.Because ofthe
differencesinadaptation,avocadooffersgoodopportunityforselectinganappropriate
varietyforagivenclimate.Thus,itispresentlygrownonacommercialscaleindifferent
partsoftheworldhavingextremelydifferentenvironment.Theclimaticextremesrange
from almostdesertcondition(Israel)tohighlandtropics(Mexico)tocoolmistbelt
conditions(Queensland).However,plantingofthiscropinsiteswithviolentwinds
shouldnotbetakenuporelsewindbreaksmustbeprovided,asavocadoplantshave
branchesthatbreakeasily.

Cultivationofavocadocanbetakenuponloamyorsandyloamysoilsof alluvial
originhaving5–7pH.Thiscropissensitivetowaterloggedcondition,hence raisingon
poorlydrainedsoilsshouldbeavoided.Shallowsoils,soilswithgravellysub-soilsand
thosepoorinorganicmatterarealsonotsuitableforavocado cultivation.Itdoesnot
toleratesalinity,exceptingvarietiesofwestIndianrace.Thisfruithasbeengrown
successfullyonalimitedscaleinIndiainthehillslopesofNilgiris,coastalregionof
Karnataka,KeralaandMaharashtra.
Varieties

Morethan400varietiesareknowninavocadoandtheyareclassifiedinto3
distincthorticulturalorecologicalraces:Mexican,WestIndianandGuatemalan.They
mayberecognizedassubtropical,semi-tropicalandtropical.Eachraceisidentifiable
bytheiruniquecharacteristicslikefruitsize,peel,textureand maturitydate.The
varietiesofMexicanracearecharacterizedbyanise-scentedleaves,smallfruits,thin
glossyskin,highoilpercentageandlargeseeds.WestIndianandGuatemalanraces
lackleafscentandbearmoderatetolargefruits.LikeMexicanrace,fruitsofWest
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Indian race mature in 6 monthsand contain large seed with loose cavity,while
Guatemalanfruitsmaturein9monthsandhavesmallerseedandtightcavity.West
Indian cultivars have generally fruits with smooth leathery skin and those of
Guatemalanpossesscoarselygranularskin.
Someofthewell-knowncultivarsofthese3racesareasfollows:

 Mexican—Gottfried,Duke,Pernod
 WestIndian—Pollock,Simmond,BlackPrince,Fuchsia,Peterson,Waldin 
 Guatemalan—Taylor,Linda,Queen,Benik.

Manycultivarsofcommercialsignificancearehybridsofthese3races.Theyare
Fuerte,Collinson,Winslowson,FairchildandLong.Themostleading avocadocultivar
intheworldFuerte,aMexican×Guatemalanhybrid,bearspear-shapedfruitseach
weighingonanaverageof400gwithasmooth,thin,dullgreenskinandatendency
towardsalternatebearing.Thepulphasabutterytexture,arichnuttyflavourand
containsoilupto26%.Nabal,Hass,Lyson,Dickinson,Linda,PollockandWaldinare
someimportantcultivarsofCaliforniaandthecoastalFlorida.SriLankagrowsmainly
Trapp,Pollock,Dickinson,Duttan,Lyon,MayapahandGottfried.

InpartsofsouthIndiaandMaharashtrawhereavocadoissuccessfullygrown,2
varieties;Purple(WestIndianrace)andGreen(Guatemalanrace)arepopular.Purple
varietybearspear-shapedfruitswithalongneckweighingabout450g.Thefruitshave
smooth,moderatelythick,leatheryskinandthepulpisfirm,deepyellow,fineintexture
witharichandnuttyflavour.ThefruitsofGreenvarietyareovaltoobovate,large
(450–680g)witharough,moderatelythick,brittleskin.Thefleshissoft,greenish-
yellowwithamildnuttyflavour.Singletreesof avocadoarenotproductiveattimes.For
wantofpollination,hence,whileraisingaplantationinnew area,mixedplantingof
cultivarsisdesiredinsteadofmono-clonalstands.
Propagation

Althoughseedpropagationissometimespractised,toensuresuperiortraitsofthe
parenttreesitisnecessarytopreferasexualpropagationwhichcanbeachievedby
cuttings,layering,buddingandgrafting.Buddingandgraftingaremost popular.Seeds
quicklylosetheirviability,andhenceshouldbesownsoonafterextractionfrom the
fruit.Soakingoftheseedinwaterforabout8hrorremovingtheseedcoatandathin
sliceattopandbottom mayaccelerategermination.Seedsareplantedinnurseryata
spacingof30cm ×60cm andthentransplantedtopolybagswhentheyhaveputforth
4–5leaves.Whenseedlingsreach80–90cm inheight,theycanbetransplantedtotheir
permanentlocation.

Generally,vigorously growing seedlings irrespective ofsource are used as
rootstocks.However,cultivarshavealsobeenrecognizedwithspecificobjectivesfor
usingasrootstocks.Forexample,Dukeseedlingsareresistanttorootrotandcold
hardinessandPollockstockcanovercomesalinityproblem.Similarly,GreenandPurple
alsodowellasrootstocks.GreenimpartsmorevigourtothescionthanPurple.Side,
veneer,cleftgraftingorshieldbuddingon30–40cm tall,robust,succulentseedlingsis
generallypractised.Treesonrootstocksproducedbyclonalpropagationusuallybear
fruitsearlyandmoreuniform thantreesgraftedonseedlingrootstocks. 
Cultivation
Planting

Beforeestablishingaplantation,thefieldshouldbewellploughed,harrowedand
leveled,keeping in mind the possible intercropping,often with vegetables.The
commonlyrecommendedspacingis7m ×7m,butitmayvaryfrom 6–12m onthe
square.Thespacingisdeterminedbythecrownsizeofthevarietyandsoiltype.Trees
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indeepsoilswithahighpercentageoforganicmatterneedmorespace,becausethey
growtallerandlargerundertheseconditions.
Pitsof60cm ×60cm ×60cm aredugandleftopentosunforabout10days.Theseare
thenfilledwithtopsoilmixedwithapproximately30kgofwell-decomposedfarmyard
manureorleafmould.Add20gofsuperphosphateatthebaseofthepitforgoodroot
growth.Planting can becarried outanytimeduring theyear,butwhen adequate
irrigationfacilitiesarelacking,monsoonistheappropriatetimeforplanting.While
plantinggrafts,itisimportanttokeepthegraft-jointwellabovetheground.Once
plantingisdone,regularwateringisessentialtilltheplantsestablish.
Pruning

Likemosttropicaltrees,avocadohasagoodnaturalshapeandhenceitneednot
becontrolledbypruning.Butselectiveandmildpruningofdeadwood,basalbranches
touchingthegroundandveryolddevitalizedbrancheswhichhaveseizedtoproduce
fruitsmaybeattendedtooncetheharvestingseasonisover.Severeorunnecessary
pruninglowersyieldbyeliminatingpotentialflowersproducedonyoungbranchesat
theperipheryofthetree.
Manuringandfertilization

Nutrientrequirementsofavocadovaryaccordingtovariety,spacingandsoiltype.
Beforefertilizerapplication,thebasinshouldbeweededandthefertilizerbroadcastbut
notwithin30cm radiusofthetrunk.Afterapplyingfertilizer,irrigationisusefulifsoil
moistureisnotadequate.Thoughitisdifficulttospecifyexactdosecommontoall
soilsandvarieties,arecommendedfertilizerdoseisgivenin  50kgFYM,200gN,45gP
and165gK

While,PandKdeficienciesarelessconspicuous,NandCalevelsinleafmarketly
influenceyield,fruitsizeandpostharvestquality.TheMg,BandFearealsoimportant.
Thegrowersareadvisedtogetthesoiltestedandconsultsoilspecialistforspecific
recommendations.InCalifornia,healthyleavesofavocadoFuerte,havebeenreported
tocontain1.8%N,0.15%P,1.5%K,2.2%Ca,125ppm Fe,50ppm Mn,50ppm Znand
45ppm B.
Aftercare

Afterplanting,youngtreesmustbewateredandsupportedbystakes.Toprotect
treesfrom sunburn,theyshouldbeprovidedwithshade.Sometimes,thetrunksofthe
youngtreesarewhitewashed.Tostartwith60cm2 basinaroundtheplantisadequate,
however,onceinawhile,sizeofthebasinshouldbeexpandedwithincreaseinthe
canopysize.Otheraftercareoperationsinvolveregularwateringduringdryperiods,
occasionalweeding,shallowdiggingofthebasinsoasnottoinjurethesurfaceroots,
removingofsproutsontherootstocks(incaseofgraftedplants),attendingtoplant-
protectionmeasuresandmanuring.

Intercropping in young orchards can be taken up by selecting a suitable
vegetablecropasitgivesadditionalincometothegrowers.Moreover,anintercropping
system keepsthesoilcool,addsorganicmatter,suppressesweeds,improvessoil
structureandmayfixnitrogen.Butthesecropsshouldnotberaisedveryclosetothe
avocadotreeslesttheycompetewiththem fornutrients.
Irrigation

Commercialavocado is successfuliftrees are regularly irrigated and the
frequencyshouldbeadjusteddependingonsoilandweatherconditions.Theavocado
treesshow waterstresssuddenlybysheddingfruitsandleavesorbywiltingasthey
haveshallowrootsystem.Looseandsandysoilsrequirelargerquantitiesofwaterthan
heavysoils.Generallyinsummer,treesshouldreceiveirrigationoncein10daysand
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adequatesoilmoistureafterfruitsetisnecessarytosustainfruitgrowth,becauseany
setbackingrowthisirreversible.
HarvestingandPostharvestmanagement

Theregularharvestingcommencesfrom fourthyear.Itsfruitsareharvestedin
August-SeptemberinsouthIndia.Theyshouldbepluckedwhentheyarefullymature
whichcanbeassessedbychangeinfruitcolour,fruitsizeandsometimestheoil
content.InPurplevariety,fruitsarepluckedwhentheyshow apurplishblush,andin
Greenwhentheydevelopyellowtingeandoncetheglossyshinediminishes.Iffruitsare
retainedforlongerperiods,theydropbeforesoftening.Pickingpoles(withanetor
clothbagattheend)canbeusedforharvestingthefruits.Althougha25-year-oldtree
yieldsashighas2,000fruits,ayieldof400–500fruits/treeisconsideredfairlygood.

Wellmatureavocadofruitsripenin4–5daysafterharvesting,butripeningcanbe
acceleratedbyethylene(10ppm)treatment.Ripeningtakesplacesatisfactorilyat
15°–21°Candishamperedabove30°C.Maturefruitscanbeheldforamonthat6°–9°C
coupledwith80–90%humidity.Anextensionofshelf-lifecanbeobtainedbystoringat
low temperatureafterenclosingthefruitsinpolyethylenebags.Theripeningtimeof
fruitsstoredisgenerallyalwayslessthanthenon-storedfruits.Packingisdoneina
singlelayerinwell-ventilatedwoodenboxessothattheyarriveinmarketsingood
condition.



FRT4.4TropicalandSubtropicalFruitCrops

86

15.Mangosteen

B.N.:-GarciniamangostanaL. Family:-Guttiferae Origin:-SouthEastAsia

Mangosteen(Garciniamangostana)isabroad-leaved,medium-size,ever-green
tree.Itisconsideredbymanytobethemostdeliciousfruitofthetropicswitha
universalappeal.Accordingtosome,itis‘thefinestfruitoftheworld’or‘queenof
fruits’.Theexquisiteflavourofthefruitislikenedtothatofnectarandistheonlyfruitin
which glucose is in readilyavailable form.Mangosteen cultivation is popularin
Indonesia,Philippines,Burma,SriLankaandMalaysia.Thefruitwasintroducedmore
thanacenturyagoinIndia,butcurrentlyitissuccessfullygrownonlyinselectedplaces
onslopesofNilgiris(TamilNadu),MalabarandKanyakumari(Kerala).

Thematuretreereachesaheightanywherebetween10and25m withadense
pyramidalcrownandglossybrightleaves.Mangosteenfruitresemblessmall-sized
orangewithasmoothreddishpurplecortex(rind)whichisabout0.6cm inthickness.
Insidethefruit,4–6segmentsarefoundbutonly1–2ofthem containseedsthathave
thesizeandshapeofashelledalmond.Thepearlywhitepulpissosoftandjuicythatit
almostmeltsinmouthwithanindescribablysweetandpleasantflavour.Thecortexis
usedintreatingchronicdiarrhoea,ureturalirritation,gonorrheaetc.Itisalsousedin
tannarybecauseofhighercontentoftanninsupto13%.
Climateandsoil

MangosteenisafruitofhumidtropicsandcomeswellinsouthIndiauptoan
altitudeof400–900m andareasreceiving180–250cm rainfall.Generally,frost-free
regionswithequatorialclimatethatlieatthefoothillsaresuitableforcultivation.Very
highhumidoraridconditionsoveralongspellinayeararenotsuitableastheseleadto
‘gamboge’—adisorderwhereinthereisexcessive exudationoflatexbybranchesand
fruitpericarp.

Although mangosteen is notvery specific in its soilrequirement,itthrives
successfullyindeep,well-drainedsoilwithhighcontentoforganicmatter.Thetrees
havebeenobservedtogrow wellincontrastingsoilenvironments,insoilsthatare
moistnaturallythroughouttheyear(SriLanka)andinareaswheretheannualrainfallis
just 15cm but trees receive irrigation once in a fortnight (Hawaii).Generally,
mangosteencomeupwellclosetowaterbodieswhenthewatertableisbelow 2m,
providedthesoilisnon-alkaline.Itcandevelopnormallywhennoshadeisprovided.

Varieties
Elitemangosteenvarietiesareunknown,thoughithasbeencultivatedforcenturies.

Theoccurrenceofnaturalvariabilityisalsolimitedbythefactthat‘seeds’areof
asexualorigin,theyareformedfrom thenucellartissueintheparthenocarpicfruit.
However,ageneralgroupingofcultivatedmangosteeninto2typesis possible:one
withlargeleavesandfruitsofvariablesizeandtheotherwithsmallleavesandsmall
fruits.InPhilippines,avarietycalledJoloproducesfruitsthatarelarger,withbigseeds
butmoredeliciouspulpthanthecommoncultivatedtype.
Propagation

Since its seeds are azygotic and they produce trees resembling mother,
mangosteeniscommonlypropagatedthroughseeds.Freshlyextractedlarge,plumpy
seedsareplantedinahumus-richmedium withgooddrainage.Thenurserybedshould
bedeepenoughforthegrowthoftaproot.Sometimes2–3plantsareformedfrom a
singleseedandonlyvigorousplantsshouldbechosenatearlystage.Asseedlings
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attain2-leafstagetheyshouldbetransplantedto30cm deepearthenpots.Additional
careneedstobetakenwhiletransplantingtheseedlingsastheyhavealengthydelicate
taproot.Afewlateralrootsdonotcompensateforanyinjuryorlosstothemainroot.
Sowingtheseedsdirectlyintopolybags/earthenpots,thentransferringthesaplingsat
appropriate time to permanentsites can circumventthe risk associated with
transplantationoperation.Theseedlingsgrowslowlyandevenafter2yearsofgrowth
seedlingsdonotreachmorethan15cm height.Theslowandpoorgrowthofseedlings
isattributedtolackofadequatefibrouslateralroots.Itcanbeconsideredasamajor
barrierinitscultivation.
Attemptstopropagatemangosteenbyvegetativemeanshasprovedunrewarding.The
poorrootingwhencuttingsorair-layeringaretried,andnon-availabilityofsuitable
rootstockalthoughseveralalliedgenerahavebeentested,forgraftingorbudding,has
discouragedlarge-scalevegetativepropagation.
Cultivation
Planting

Plantingdistancesvaryfrom 8to10m betweentrees,dependingonsoil fertility.
Transplantationofmangosteenisavitaloperationandplantsshouldbetakenoutfrom
thecontainerswithutmostcare,andplantedcarefullyinthepermanentsitewithaball
ofearth.Otherpointsasdescribedforavocadomaybeconsidered.
Pruning

No elaboratepruning can beadvocated forgeneraladoption bythegrowers.
However,itisagoodpracticetopruneold,diseased,anddamagedbranches,andthose
branchesthattouchthesoilandsuckersthatgrow upfrom thebaseofthetrunk.
Severepruningandremovalofgrowingtipsorbranchesshouldbeavoided.Itisbetter
toprunewhenthetreedoesnothaveflowers,fruitsornewflushesofleaves.
Manuringandfertilization

Mangosteencropinthefieldisoftennotfertilized,butwheninnursery,amixture
ofN:P:K(20:20:20)containingtracemineralsmaybegiventoeach seedlingattherate
of5ml/4litresofwater.Itmaybeappliedtosoilaswellasfoliageoncein15days.
Becausesoilsvaryinfertility,itisdifficulttospecifycommonfertilizerdose.The
generalrecommendeddoseisgiveninTable1.Itcanbemodifieddependingonsoil
typeandtreegrowth.

Age of the tree
(years)

20-20-20NPK*mixture(kg) FYM (kg)

1-2 0.25 20

2-4 0.50 20

4-6 1.00 40

6-8 2.00 50

8-14 4.00 60

Over15 7.00(1400N:1400P2O5:1400K2O 60

*ProportionofN,P2O5andK2Oexpressedaspercentage
(Table1.Annualfertilizerandmanurialrecommendationsformangosteenplanttobe
appliedin2 splits)
Irrigation

Mangosteenneedsregularirrigationinplaceswhererainfallislightandgood
drainagewhererainfallisheavy.Thefrequencyofirrigationshouldbedecidedonthe
basisofweatherandsoilmoisture.Mulchingwithgrassordriedleaveshelpsthetrees
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astheprocessconservessoilmoisture.

HarvestingandPostharvestManagement
Wellattendedtreesbegintofruitat7yearsofage;theaveragetimeoffruit bearing

being8–10years.Thetimeoffloweringandfruitingareinfluencedbyelevationand
presenceorabsenceofshade.Usuallyasinglecropisproducedannually,but2crops,
viz.August–OctoberandApril-June,havebeenobtainedfrom thetreesattheNilgiris
hills.TheAugust–Octoberisthemaincrop.Fruitsarepickedwithpedunclewhen
slightlysoftandcolourchangeoccursfrom greenish-browntodarkbrownorreddish-
purple.As mangosteen trees grow vary tall,long bamboo poles and/orfolding
aluminium laddersarehelpfulinharvesting.Evenfruitsthatfallfrom thetreewhenripe
maybepickedattheearliestpossibleforimmediateuse.Theyieldfrom atreeranges
from 500–1,500fruits,dependingonthedevelopmentofthetree.

Mangosteenfruitshouldbehandledandpackedwithcareespeciallytoavoid
damagefrom thestillattachedpeduncle.Itisrecommendedtotreatthesurfaceofthe
fruitwithBordeauxmixturetoavoidrotduringshippingandtheshipmentshould
ensurethatthefruitarrivesatthemarketnearoratmaturity.Mangosteencanbe
storedfor2–3weeksatroom temperatureandatoptimum conditions(4–6°Cwith
85–90%relativehumidity)fruitscanbekeptupto50dayswithoutmuchlossinaroma
and flavour.Thefruitsarenormallyconsumed asfresh.A numberofprocessed
productslikejelly,paste,syrupandcannedfruitsegmentscanbepreparedfrom the
fruit.However,muchofthefinearomaislostduringprocessing.
Physiologicaldisorders

Gamboge and fruit splitting are physiologicaldisorders in mangosteen.
Gambogeischaracterisedbyyellowexudationofgum onthefruitsandbranches.Fruit
splittingresultsinswollenarilswithamushypulp.Gambogeismorepronouncedin
fruitsexposedtodirectsunlight,andincropthatmaturesinsummer.Heavyand
continuousrainsduringfruitripeningfavourgambogeandfruitsplittingincertain
locations. 
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16.Pomegranate

B.N.:-Punicagranatum.L.Family.:Punicaceae. Origin:-Iran

CultivatedinSpain,Egypt,Iran,Afghanistanetc.InIndia,maximum inMaharashtra,
followedbyAP,UP,TN,KarnatakaandGujarat.Gujaratoccupy850ha.withproduction
of5780t.Dholka,Bhavnagar,Mehsanaetc.

Sugar–14-16%,minerals-0.7-10%,Acidity0.5-3ml/100ml.Usedassaladand
beverages.Root,rind&seedhasmedicinalvalue.Dryseedsofsourvarietiesusedas
Anardana.
Climate:-Subtropicalcrop.Hotanddryclimateduringfruitdevelopment&ripeningis
good.Humiditylowersthequality.Intropical&subtropicalregion,itisevergreenor
partiallydeciduous.Intemperate,itisdeciduous.Droughtresistant.
Soil:–Alltypeofsoil.Toleratealkalinity&salinity.Deep,loamy,welldrained&fertileis
best.Sensitivetomoisturefluctuation.
Propagation:-1.Seed:2.Cutting:i.e.Hardwoodcutting,IBA3000ppm used.3.Air
layeringinmonsoon.
Varieties:-Ganesh,Dholka,Bhavnagari,
Planting:-5x5or6x6m.pitsize60x60x60cm.PlantinginJune-July.
Training&Pruning:Trainedonsinglestem,butmultistem isgoodbecauseifonestem
lost,thoughitsurvive.Fruitbornterminallyonshortspursofmatureshoots,solimited
pruning.Removesuckers.
Intercropping:Pulsesandvegetables.
Irrigation:Regularduringfruitingseason.Irregularirrigationresultsfruitcracking.7-10
daysinsummerand15-20daysinwinter.
Manuring :-50kgFYM +500gN+250gP+500gK.pertreeperyear.½inJuneand
½inSept.-Oct.
FruitCracking :-Serious physiologicaldisorder.Young fruits crack due to boron
deficiency.Larger fruits crack due to soilmoisture fluctuation and day-night
atmosphericmoisture.
Control:-1.Maintainsoilmoisture.2.Cultivatetolerantvariety-BedanaBosecandKhog.
3.Harvestearly.4.SprayCa(OH)2afterfruitset.&fruitinitiation.5.Sprayborax.
Harvesting:Fruitsreadyafter5-7months.Harvestwhenskinturnyellowishandgive
metallicsound.
Yield:-100fruitsor40kg/tree.Economiclife.30yrs.
Pests:-
1.AnarCaterpillar(fruitBorer.):DangerousinalloverIndia.Femalelayeggsoncalyx
andsmallfruits.Larvaeborefruit.FruitrotsbybacteriaandFungi&falldown.Extentof
damage50-90%.SprayMetacid1ml/lit.Waterorphosphamidon3ml/10lit.waterat
fortnightly.
2.Barkeatingcaterpillar:-(Inderblella)Borethebarkoftree.Oldertreeandunmanaged
treeshavemoreattack,givespooryield.Keeptheorchardclean.Cleanthebore&pour
petrolorkerosene&sealwithcottonwool.
Diseases:-
1.Fruitspot:ByFungus.Fruitsbecomesmall.Irregularspotsturnintostripsandring
becomebrownish.Pruningdeadandaffectedbranches.SprayDithaneM-45.500gin
200lit.water,afterfruitsetting.
2.FruitRot:Fungaldisease,duringmonsoon.Poorfruitsetting.Immature,soft&rotted
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fruit.Removeinfectedtwigsandfruits.SprayDithaneM-45at15daysinterval.
BaharTreatment:-1.MrigBahar-June-July.Flowering. 2.AmbeBahar-Feb.-Mar.
Flowering.3.HastBahar-Sept.-Oct.Flowering.Onlyonebaharistakenonthebasisof
availabilityofwaterand marketprices.Mrig Baharisnotpreferred becausefruit
availableinwinter,butflowerandfruitdevelopmentinmonsoon,soattackofinsect
peasts&diseasesaremoretherefore,inGujarat,HastBaharispreferred.HastBahar
fruitsavailableinsummerandatthattimenootherfruitsinmarket.Fruitdevelopin
wintersolesspestanddiseases.andgoodqualityfruits.


