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FodderDiversity,AvailabilityandUtilizationPatternPatternsinthe 
WesternHimalayas 

 
ABSTRACT 

Trees have been used for centuries for fodder globally. Tree foliage is a substantial source of feed 
forlivestock.Asinmanyotherregionsoftheworld,farmersintheHimalayaregiondependlargelyonthispractice 
for sustaining their livestock during the winter and summer seasonseasons for almost half of the year. 
Himalayasareremoteandinaccessible;people’sdependencyreliesmainlyonforestsforestresourcestofulfilll
ivelihoodservices. FodderThe availability of fodder in the hill villages of the Uttarakhand Himalayan 
region is insufficient, and a partsomeof itthis food is supplemented through the lopping of tree 
foliage. The dependency is very high (>70%) during 
theperiod,beginningfromOctobertoFebruary.Owingtochangingclimaticconditions,afarmer’spreferencefo
r a particular tree species is also variable, depending on where he lives, according to the low, 
midmiddle and high hill regions 
dependingonwherehelives.Forthepresentstudy,aQuestionnairequestionnairesurveywasconductedadm
inisteredindifferentdistrictsofthe Kumaonand Garhwal regionregions of Uttarakhand. 

HIGHLIGHTS 

Toquantifyvariousfodderspeciesinthe UttarakhandHimalayas. 
Toconducta surveytounderstandthe utilizationpatterninof theUttarakhandHimalayas. 
Toassesspreferencethe preferencesofpeopleaccordingtoelevationandseason. 
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INTRODUCTION 

The Himalayas are the youngest  fold 
mountainrangegloballyandrepresentsrepresent
18%ofIndia’stotalgeographicalarea.Himalayasareh
ometodiversifieddiverse tribes and people, living 
in the 
remoteandinaccessiblevalleysandmountainmounta
ins.Duetoinaccessibility,theyarerelyinghave 
reliedontheforestresourcessincet h e  
inceptionofcivilizationcivilizations(Rawatetal.2020;
Parveenetal.2018).Fodderandfuelwoodsare two 
essential livelihood resources for people ofinthe 
Himalayas (Ramakrishnan et al. 2000). 
Further,itisobservedthatlivestock’smainlyreliesFurt
hermore, livestock rely mainlyonforestwealth, 
especially in the Himalayas (Tulachan et al.2002). 
Fodder collection plays a critical role in 
theturningthewheelofhillagricultureinthemountains 

oftheHimalayaHimalayas(Makino2009).Forestsfulfi
ll87%ofthe 
fodderdemandintheHimalayanregionforfeedingthe
ircattle’scattleforapproximatelyfivetosixmonthsin a 
year (Pandey and Singh 1984). Several speciesof 
fodder yielding trees are distributed in 
differentelevation zones in the mountains of the 
UttarakhandHimalayaHimalayas.Duetovariationv
ariationsinclimateandelevation,afarmer’spreference
changesaccordingtoelevation 
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and season (Verma et al. 1989; Rawat et al. 
2018).TheAn in-depth understanding and detailed 
data 
oncommunity’scommunitychoiceintheselectionofk
eyspeciesisofarevitalimportanceforformulationoffor 
formulatingenvironmentalconservation practices 
(Kala 2007). Case studies are limitedinof the 
Uttarakhand Himalaya, which is conductedon 
fodder resources according to season, elevationand 
lacksare limited by season and elevation, are 
limited by the use of fodder resources and lack 
comprehensiveness (Anonymous 
1982;Jackson1985;BhattandRawat1993;Singh1985; 
1989,2002,2005;JodhaandShrestha1990;Singhand 
Bohra 2005; Singh and Gaur 2005; Bohra 2006 
andSingh and Sundriyal, 2009; Nautiyal et al. 
2018). Inorder toTo address the availability and 
utilization patternof fodder tree species in the 
Uttarakhand HimalayasFollowing, the 
followingobjectiveswereframeddefinedinourcasest
udy. 

1. Toenlistvariousavailable 
foddertreespeciesavailable 
inthe UttarakhandHimalayas. 

2. Toconducta 
surveytounderstandfodderutilization and 
preference patternpatterns 
accordingtoelevationandseasoninthe 
UttarakhandHimalayas. 

 

MATERIALSANDMETHODS 
 
(a) Study area 

The state of Uttarakhand was chosen as the study 
area,whichisknownfor because 
ofitshighlyvariedphysiographicphysiographyandb
iodiversity.Uttarakhandis 
locatedbetweencoordinatesE77°34’–81°03’;and N 
28°43’–31°28’and isamongthe 
12HimalayanstatesofIndia. 

 
(b) Methodology 

Toassessthefodderpreference,elevationandseasonss
eason were chosen as criterioncriteria. To 
understandthe effect of elevation, the study area 
was 
classifiedintofiveelevationzonezones(Table2).Comm
unitiesThe communitieswereinterviewed through 
questionnairequestionnaires for the 

collectionandrecordingofDatathe 
data.Surveyswereconfinedlimitedtotwopolitical 
regions, Kumaon and Garhwal,in durationof2018–
2022from 2018–
2022,duringdifferentseasonsoftheyearsyear.Informa
tionregardingthe detailsofthe fodderspeciespartused, 
the season of the lopping locality, and the local 
names weredocumentizedwas 
obtainedbyinterviewingthecommunitiesandshepher
dsresidinginthe studyvillages.Toidentifythefodder 
species, Fodder collection sites were visitedin 
companyby companies with shepherds and 
women’swomen duringthe 
gatheringoffodder.Tounderstandutilization 
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pattern, seasonal for pattern, season, and species preference, 
surveyswere carried out for of each species 
separately 
indifferentseasons.Thespecimenswerecollectedand 
identified fromvia the Botanical surveySurvey of 
India andSystematicdisciplineofFRI,Dehradun. 

 

RESULTS 
 
Diversity and availability according 
toelevation 

TotalA total of 41 species of fodder plants 
representing 24genera taxonomically 
belongsbelonging to 18 families 
wereenlistedanddocumentized(table1).Maximumd
ocumented (Table 1). The most 
commonfodderspeciesbelongsbelongtot h e  
familyleguminaceaeLeguminaceae(27 spp.) and 
are trailed by Moraceae (12 spp.) (Table 
1).MaximumThe maximum richness of 
Speciesspecies was shown by thegenus Ficus (8 
spp.), then trailedfollowed by Quercus (5 
spp.Eacheach). 

 
Table1:Somemajorfodderenlistedduringsurveysfro

mthe survey of the study area 
 

Sl. 
No. 

Botanical Name Family Local name 

1 Acaciacatechu Mimosaceae Khair 
2 Acercesiumcaesium Sapindaceae Kainjal 
3 Aceracuminatum Sapindaceae Kainjli 
4 Albiziachinensis Mimosaceae Siris 
5 Albizialeebeck Mimosaceae Siris 
6 Albiziaprocera Mimosaceae Siris 
7 Anogesislatifolia Combretaceae Daur 
8 Bauhiniapurpurea Caesalpiniaceae Guiral 
9 Bauhinia variegataL Caesalpiniaceae Kachnar 
10 Bauhiniasemla Caesalpiniaceae Semla 
11 Butea monosperma Caesalpiniaceae Dhak 
12 Celtis australis Ulmaceae Kharik 
13 Cinnamomum tamala Lauraceae Dalchini 
14 Ficus auriculata Moraceae Timla 
15 Ficus hederacea Moraceae — 
16 Ficus hispida Moraceae Ghogsu 
17 Ficusneriifolia Moraceae Khilku 
18 Ficus palmata Moraceae Bedu 
19 Ficusracemosa Moraceae Gullar 
20 Ficussemicordata Moraceae Khainu 
21 Ficussubincisa Moraceae Chanchari 
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22 Fraxinusxanth
oxyloides 

oleaceae Ashtree 

23 Grewiaoptiwa Tiliaceae Bhimal 
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fulfilled by Quercus species and inat lower 
elevationelevationsbyGrewiaoptiwa.Insummer’sthe 
summerseason,SubabaulandAlbiziaspp.werefodder
treesavailabletofarmers.Quercusleucotrichophora,Q.fl
oribunda, 
Q.semicarpifolia,Machilusduthei,Grewiaoptiva,Bauhini
aspp.spp.andFicusspp.arethespeciespreferredfor 
lopping during the winter season. C. australis, 
M.serrata, O. oojeinensis, Acer spp. spp., Ficus spp. 
spp., and M. dutheiwere preferred for lopping 
during the summer season(Table3Table 3). 

 

Table3:Seasonalavailabilityofprimaryfodder 
speciesinUttarakhandHimalaya 

 

Summer Rainy Winter 
Celtis 
australisMachil
us 
dutheiMorusalb
aAcercesiumcae
sium 
Aceracuminatum 

 Grewia 
optivaQuercusle
ucotrichophora 
Q.floribunda 
Q. 
semecarpifolia,Oogei
niaoojeinensis 

 

 
 

Table2:Fodderspeciesaccordingtoelevationzone 
 

Sl. 
No. 

Elevation 
zone(amsl) 

MajorfodderSpeciespreferred 

1 500–1000 m Albizia leebeck, Albizia 
chinensis,Albizia procera, T. 
Tomentosa , Celtisaustralis, Leucena 
leucophala, 
Robiniapseduocaceae,Quercus glauca 

2 1000–1500 m Grewia optiwa, 
Quercusleuchotrichophora,Quercu
sglauca, 
Q.floribunda, Celtisaustralis, 

3 1500–2000 m Quercusleuchotrichophora, 
4 2000–2500 m Quercusleuchotrichophora, 

Q.floribunda, Celtisaustralis, 
Q. Semecarpifolia 

5 2500–3000 m Fraxinus xanthoxyloides, 
Q. Semecarpifolia 

Utilizationpattern 

FodderThe 
fodderutilizationpatternandpreferenceofspeciesisa
re governed by season and according toby 
elevationzone.Variationinutilizationpatternpattern
sisinducedduetoby elevation and the different 
climatic zones present inthe study area. Oaks were 
considered as the lifeline ofpeople in the (between 
1500-3000m and 3000 m) higher 

Himalayas,whereasinatlowerelevationelevations(500
-1000),GrewiaOptiwaopticawasthe 
speciestosupportthat supportedthelivelihoodofthe 
inhabitants(Table2).WinterThe 
winterseasonscarcityoffodderwas 
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Leucenaleucophala 

 
Mimosaceae 

 
Subabul 

25 Machilus duthei Lauraceae Kowala,
Bhojo 

26 Mallotus phillipiensis Euphorbiaceae Rohini 
27 Morus alba Moraceae Shahoot 
28 Morusserrata Moraceae Tut 
29 Neolitsea cuipala Lauraceae Kostermans 
30 Oogeinia oojeinensis Fabaceae Sandan 
31 Quercussemecarpifolia Fagaceae Kharsu 
32 Quercusfloribunda Fagaceae Moru 
33 QuercusLanata Fagaceae Rianj 
34 Quercus 

leuchotrichophora 
Fagaceae Banj oak 

35 Quercusglauca Fagaceae Phanat, Bani 
36 Robinia pseduocaceae Fagaceae — 
37 Schleichera oleosa 

Oken 
Sapindaceae Kusum 

38 Swidamacrophylla Cornaceae Khagsu 
39 Symplocos paniculata 

Miq. 
Symplocaceae — 

40 Symplocos crategoides 
Miq. 

Symplocaceae Lodh 

41 Terminaliatomentosa Combretaceae Sain  
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CONCLUSIONANDDISCUSSION 
According to the respondents, there are 
seasonalvariations in fodder availability. It was 
observedthat treestreefoliage ispreferred 
forfeeding only inthe summer and winter 
season’s only. Furtherseasons. Furthermore, 
duringthe rainy season, abundant herbs, shrubs, 
treesand tree 
fodderspeciesareavailabletofeedlivestock’s.Result
sfor feeding livestock. The resultsof our case 
studies revealsreveal that some of the species in 
the Indian Himalayan region 
aresimilarwiththatofto those in other 
regions(Samantetal.2007;Singhetal. 2008; Singh 
and Sundriyal 2009; Nautiyal et al.2018) in the 
Indian Himalayan Region. Results. The results 
ofrecent case studies indicate that species are 
becomingscarcebecausetheforestsandpasturelands
arebeing converted to crop agricultureagricultural 
crops and to settlement.Resultssettlements. The 
resultsofthestudysuggestthatthereisadiversityoffo
dderplantsinUttarakhandHimalaya,butdue to 
reductions in grazing areas, it was harddifficult 
tofind fodder in enough quantityfodder to fulfill 
the dailynutritional requirementrequirements of 
livestock. The presentcase study revealed that 
altitude as well asand seasonsignificantly 
influencesinfluence the preference offor fodder 
byamonginhabitants. Moreover, sites which were 
in higherelevationat higher elevations in the 
Himalayas and inaccessible were 
moresitesreliedmore 
onconventionalforeststhancommunitiesnear to 
cities. Singh et al. (2012) concluded in theircase 
study on Q. semecarpifolia that season 
andaltitudeinfluencesinfluencenutrientcompositio
n.Innutshellsummary,our case study treidaimed 
to fill some of the research gaps, but 
somemoreadditionalcomprehensivecasestudiesare
neededrequiredby. 
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theTheresearchersandscientistrevealingscientists 
revealed thenutrientcomposition,and preference of 
fodder due to altitudeandseasoninthe 
westernHimalyasHimalayas. 

 

REFERENCES 
Anonymous,1982.IntegratedNaturalHumanResourcesPlan

ning and Management in the Hills of U.P. GB 
PantUniversity,Pantnagar. 

Bhatt,A.B.andRawat,N.1993.FodderresourcesofGarhwal:ase
archfornonconventionalfodderspecies.In:Rajwar,G.S.(ed
.)GarhwalHimalaya:EcologyandEnvironment.AshishPublis
hingHouse,NewDelhi, pp.227-239. 

Bohra,B.2006.DairyFarmingandRangelandResourcesin 
MountainAgro-ecosystemsinUttaranchal.Ph.D.Thesis. 

G.B. Pant University of Agriculture and 
Technology,Pantnagar. 

Jackson, M.G. 1985. A strategy for improving 
productivityof livestock in the hills of Uttar Pradesh. In: 
Singh, 
J.S.(ed.)EnvironmentalRegenerationinHimalaya:Conceptsand
Strategies,Gyanodaya Prakashan,Nainital. 

Jodha,N.S.andShrestha,S.1990.SomeConceptualIssuesofLiv
estockFarmingintheMountains.MountainFarmingSyste
msDiscussionPaperNo.4.ICIMOD,Kathmandu. 

Kala, C.P. 2007. Local preferences of ethnobotanical 
speciesin the Indian Himalaya: Implications for 
environmentalconservation.Curr.Sci.,93(12):1828–1834. 

Makino,Y.2009.Oakforests,lopping,andthetransformationof 
rural society in central Himalaya, India. Ph.D. 
thesis,departmentofnaturalresourcesandenvironment,U
niversityof Michigan. 

Pandey, U. and Singh, J.S. 1984. Energy-flow 
relationshipsbetween agrosystem and forest ecosystems 
in CentralHimalaya.Environ.Conserv.,11:45–53. 

Parveen,M.,Tiwari,J.K.,Nautiyal,M.,Tiwari,P.andRawat, 
D.S.2018.Effectsofanthropogenicdisturbancesoncommu
nitystructureandregenerationstatusoftreespeciesinreser
vedandpanchayatforestsofPauriGarhwal,WesternHimal
aya,India.NeBIO.,9(1):150–157. 

Ramakrishnan,P.S.,Chandrashekara,U.M.,Elouard,C.,Guil
moto,C.Z.,Maikhuri,R.K.,Rao,R.S.,Sankar,S.and Saxena, 
K.G. 2000. Mountain biodiversity, 
landusedynamicandtraditionalecologicalknowledge,UN
ESCO,NewDelhi, India. 

Rawat, D.S., Tiwari, J.K., Uniyal, P.L. and Tiwari, P. 
2018.AssessmentoffodderspeciesinWesternRamgangaV
alley,Uttarakhand,India.Int.J.Trop.Agric.,36(1):23–36. 

Rawat, D.S., Tiwari, P., Das, S.K. and Tiwari, J.K. 2020. 
Treespecies composition and diversity in montane 
forests 
ofGarhwalHimalayainrelationtoenvironmentalandsoilp
roperties.J. Mt. Sci.,17(12): 3097–3111. 

Samant, S.S. 1998. Diversity, distribution and 
conservationoffodderresourceofwestHimalaya,India.Pr
oceedings:Third Temperate Pasture and Fodder Network 
(TAPAFON),Pokhra,Nepal,pp.9–13. 

Singh, B. and Todaria, N.P. 2012. Nutrients 
compositionchanges in leaves of Quercus emecarpifolia at 
differentseasonsandaltitudes.Ann.For.Res.,55(2):189-196. 

Singh,N.andSundriyal,R.C.2009.Fuelwood,fodderconsumpt
ion and deficit pattern in central 
Himalayanvillage.Natureand Sci.,7(4): 85-88. 

Singh,V.1985.DraoghtAnimalPowerandFodderResourcesat
Mid-
altitudeHimalayanVillages.Ph.D.PhD.Thesis.GBPantUni
versityofAgricultureandTechnology,Pantnagar. 

Singh, V. 1989. Improving the productivity of 
forest/grassland based farming systems in the UP Hills. 
Advances inForestryRes. India, 3: 157- 176. 

Singh, V. 2002. Smallholder Dairy Farming in 
Uttarakhand,India:characteristics,constraintsanddevelo
pmentopportunities.In:Tulachan,P.M.,Jabbar,M.A.and
MohamedSaleem,M.A.(ed.).Smallholderdairyfarmingin 
mixed farming systems of Hindu-Kush-
HimalayanRegions.ICIMOD, Kathmandu,pp.53-70. 

Singh,V.2005.Dairydevelopmentvis-à-visagro-
ecosystemsinHimalayanMountains:Perspective,issuesa
ndstrategiesinUttarakhand,India.In:Rowlinson,P.,Wach
irapakorn, C., Pakdee, P. and Wanapat, M. 
(eds.)IntergatingLivestock-
CropSystemstomeetthechallengesofGlobalizationGlob
alisation,Vol.2.BritishSocietyofAnimal Science, London. 

Singh, V. and Bohra, B. 2005. Dairy Farming in 
MountainAreas.Daya Publishers, NewDelhi. 

Singh, V. and Gaur, R.D. 2005. The Himalayan 
rangelandsecosystemservicesandecotourismopportuniti
es.In:Rajwar,G.S.Bisht,Sharma,Y.K.,Kushwaha,M.D.Gos
wami,D.C.andRawat,M.S.(eds.)TourismandHimalayan 
Biodiversity: Souvenir and Abstracts. Govt.PGCollege, 
Uttarkashi. 

Singh,V.,Gaur,R.D.andBohraB.2008.Asurveyoffodder 
plants in mid altitude Himalayan rangelands 
ofUttarakhand,India J. Mt. Sci.,5(3):265-278. 

Tulachan,P.M.,Jabbar,M.A.andSaleem,M.A.M.2002.Small 
holderdairyinmixedfarmingsystemsoftheHinduKush 

–Himalayas.ICIMOD,Kathmandu,Nepal. 
Verma,K.S.,Mishra,V.K.andSharma,S.K.1989.Agroforestryin

HimachalPradesh–acasestudy.In:SinghRP,AhlawatIPS 
and Gaga S (eds) Agroforestry Systems in India –
ResearchandDevelopment,pp64–
70.IndianSocAgron,NewDelhi. 


