
Chapter11:
Cropadaptationanddistribution

Cropadaptation essentiallyreferstotherelationshipsbetweentheprincipal
environmentalfactorsandthegrowthresponseof crop plants.Largelyecologicalin
character,thisbranchofplantsciencecanbeconsideredasynthesisofimportant
elementsofgeography,physiology,genetics,meteorologyandagronomy.

Adaptabilityis defined astheabilityofa crop (orvariety)torespondpositively
tochangesinagriculturalconditions.

Ecologyandecosystem:Ecologyandecosysteminfluencesadaptionanddistribution
ofcrops.Assuch basicknowledge ofecologyand ecosystem isnecessaryto
understandadaptationanddistributionofcropsformaximumeconomicyieldsthrough
efficientuseofnaturalandappliedinputs.

Plantsgrowingindifferenttypesofsoilexhibitvariationsintheirphysiologicaland
morphologicalfeatures.

Morphological,anatomicalandphysiologicaladaptationshydrophytes

Morphologicaladaptations

1.    Rootsystemispoorlydeveloped.

2.    Rootsoffloatinghydrophytesshowverypoordevelopmentofroothairs,absence
oftrue rootcaps,with rootpockets to protecttheirtips from injuries.
(e.g. Eichhornia)

3.    Rooted hydrophytes like Hydrilla,Vallisnera,Elodia derive theirnourishment
throughtheirbodysurfaces.Moreplantspartlydependontheirrootsforthe
absorptionofmineralsfrom thesoil.Rootsaretotallyabsentin Ceratophyllum,
Salvinia,Azolla,Utricularia etc.,

4.    Infreefloatinghydrophytes,thestemisthickandshort,floatingonthesurfaceof
water(e.g.) Eichhornia.

5.Infloatingplantsof Eichhornia,Trapa etc., thepetiolesbecome characteristically
swollenandbecomespongy,providingbuoyancy.

Anatomicaladaptations

 1.  Therootandshootsystemsshowcommonfeaturessuchascuticlewhichisvery
thinorabsent.

 2.  Epidermisisusuallyasinglelayerofthinwalledcells,notprotectiveinfunction.

 3.  Cortexiswelldeveloped.Ithasnumerousairchambers.Ithelpsinbuoyancyand
rapidgaseousexchange.

4.  Epidermalcellsof Phloem leavescontainchloroplastsandtheycanfunctionas
photosynthetictissue,especiallywheretheleavesandstemsareverythin.eg.
Hydrilla



5.Stomataare totallyabsentinsubmerged,butin floating leaves,stomataare
confinedonlytotheuppersurface.Inamphibiousplantsstomatamaybescattered
onalltheaerialparts.

6. Insubmergedleaves,airchambersarefilledwithrespiratoryandothergasesand
moisture.

PhysiologicalAdaptations:

Petiolesoffloating-leavedhydrophyteshaveagreatcapacityforrenewed

growth,whichisperhapsregulatedbyauxins(phytohormones).Inlotus,thelong

petiolesseemtoadaptthemselvesthedepthofwater,thuskeepingtheleaflaminaon

thesurfaceofwater. 

Morphological,anatomicalandphysiologicaladaptationsofXerophytes

MorphologicalAdaptations
1.Therootsystemisverywelldevelopedwithroothairsandrootcaps.e.g. Calotropis.

2. Therootsarefasciculatedasin Asparagus.

3. In Opuntiaphyllocladeiscoveredwithspines.

4. Stemiscoveredwithdensehairsasin Calotropis.

5.  Stemsmaybemodifiedintoacladodese.g. Asparagus.

6. Leavesareverymuchreduced,smallscale-like,sometimesmodifiedintospinesor

scalesasin Casuarina,Asparagus.

7.  Laminamaybenarroworneedlelikeasin Pinus ordividedintomanyleafletsas

in Acacia orsucculentsasin Aloe.

8.  In Euphorbia and Zizyphusjujuba stipulesbecomemodifiedintospines.

9. Xerophyteslike Calotropis havehairycoveringontheleavesandstemstocheck

transpiration.

AnatomicalAdaptations of Xerophytes
1.  Roothairsandrootcapsarewelldevelopedin Opuntia.

2.Rootsmaybecomefleshytostorewaterasin Asparagus

3.In succulentxerophytes,stemspossessa waterstorage region (thin walled

parenchymacells)

4. Stemsofnon-succulentxerophytesshowaverythickcuticle,welldeveloped

epidermiswiththickenedcellwall,severallayeredandsclerenchymatous

hypodermise.g. Casuarina.

5. Thestemshavesunkenstomataandwelldevelopedvascularandmechanical

tissues.



6.  Leavesshowwelldevelopedcuticle,succulentleavesin Aloe,sclerenchymatous

andseverallayeredhypodermisin Pinus.

7.    Mesophylliswelldifferentiatedandvasculartissuesandmechanicaltissuesare

welldeveloped.

PhysiologicalAdaptations 
1. Thestomataoftheseplantsopenduringnighthoursandremainclosedduringthe

day.Thisunusualfeatureisassociatedwithmetabolicactivitiesoftheseplants.

2.  Inxerophytes,thechemicalcompoundsofcellsapareconvertedintowallforming

compounds(eg)Cellulose,Suberinetc.

3.  Someenzymes,suchascatalases,perioxidasesaremoreactiveinxerophytesthan

inmesophytes.

4.   Thecapacityofxerophytestosurviveinlongperiodofdroughtisduetothe

resistanceofthehardenedprotoplasmtoheatanddesiccation.

 

Morphological,anatomicalandphysiologicaladaptationsMesophytes

Mesophytesarecommonlandplantswhichgrowinsituationsthatareneither
toowetnortoodry.Theydonotneedanyextremeadaptations.

1. Therootsofmesophytesarewelldevelopedandareprovidedwithrootcaps.

2. Thestemisgenerallystraightandbranched.

3. Theleavesaregenerallybroadandthin.

4. Thepresenceofwaxycuticleinleavestrapsthemoistureandlessenswaterloss.

5. Leaves have stomata which close in extreme heatand wind to prevent

transpiration.

 

Oxylophytes - Plantsgrowinginacidsoils
Halophytes - Plantsgrowinginsalinesoils
Psammophytes - Plantsgrowinginsand
Lithophytes - Plantsgrowingonrocks
Chasmophytes - Plantsgrowingonrockcrevices

Cropdistribution:Basicprinciplesandconceptsrelatingtonaturaldistributionof
plantsareusefulinstudyingtheplantadaptations.Theplantgeographermainly
studiesthespatialrelationshipofplantsbothinpastandpresent.Heattemptsto
explainorigin,developmentanddistributionofplants.

The plantgeographerGood (1953)formulated the basic principles ofplant



distribution.Theyare

i. Plantdistributionisprimarilycontrolledbythedistributionofclimaticconditions
likelight,temperature,moisture,windetc.

ii.Plantdistributionissecondarilycontrolledbydistributionofedaphicfactorslike
soil,parentmaterial,physiographyetc.thesefactorsconsideredsecondary
becausetheyaregreatlyinfluencedbyclimate.

iii.Greatmovementofflorahavebeentakenplaceinthepastand arestill

continuing.

iv.Theplantmigrationisbroughtaboutbythetransportofindividualplantsduring
theirmobiledispersalphase.

v.Greatvariationandoscillationinclimateespeciallyathigherlatitudeduringthe
geographicalhistoryofangiosperms.Ex.Globalwarming –Extinction of
organisms.

vi.Considerablevariationhasoccurredintherelativedistributionandoutline
(Border)oflandandseainthehistoryofangiosperm anditexertsahigh
degreeofcontroloverdistributionofflora.


