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Summary  

Thisstudywasexaminedontherelationbetweenpalatabilityofshadedherbagesandtheirchem主cal  
constituents，SuChastotalnitrogen，truePrOteinnitrogen，nitratenitrogcn，WaterSOlubleearbohydrate  

andtotalsolublccarbohydrate．Palatabilitytrialswith48pairsofherbages，uSingsheepbyatwo・Choice  

preferencemetllOd，WereCarriedouttocomparedifferencesbetweennon－Slladedalュdsl－adedherl）ageS，  
differencesヱImOngfourherbagespeciesaれdarnongherbageswhichwereappliedfertilizerswithdifferent  
levels of nitrogen and phosphorus and different forms of nitrogen during shading culture．The  
consump扇onrateofherbageby sheep wassignはcantlyioⅥデer（8．0一拍牒％）on血ellerba酢COntaining  
higb concentration ofnitrate nitro酢nthanthat oflow nitratenitrogenin everytypeofexperimen†．  

Totalnitrogentendedtoshowahegativerelationtoherbageconsurnpt10n．Ontheotherhand，Water  

solubiecarboわydratezin（itotalsolublecarbohydratepartlysl10Wedapositiverelationtothatvalue．Itis  

thoughtthatnitratenitrogenshouldbethemostimportantfactorinnuencingonthepalatabilityofshaded  
forageplants，PrCSumablybccauseofadefenseofsheepagainstnitratepoison．  

Introduction  

AccordingtothesurveyontheforestgrazingbytheRinseis6g6kenkyajoin1976，about55，OOObeef  

cattlewererearedonwoodlandpasturcandtheforestswherethegrazingispracticedwentuptolOO，OOO  
hectareinJapan．Of these forests，85，000hectare，inciu（董ing3ま，000jleCtare Of aダfores㍑diaれd of  

JapanesecedarandJapanesecypress，COnSistofastockedland23）．Theimprovcmcntofundergrowthby  
introducing theimproved pasture to forest鮎or wi11be expected forintensive use of forests for  

grazing9－22）．But，Wehaveverylittlcinformation，Particularlyontheutilizationofimproved pasturc  
undermi（ldle・agedforestbygrazinganimals．  

Ina seriesofourstudyontheproductivityand uti王izationofdeve】oped pa5tureunderJapanesel・ed  

pineforest柏6・7，8），Wehavefoun（lthatinthe20－25yearoldredpines，herbagesun（lerordinarilythinned  
woodswere】essacceptableforgraz主l－gCattlethanthatunder25and50％moreheavilythinnedwoods6），  
whiieinthe40－45yearoldtrees，CVentheherbagesunderordinarilythinnedwoodswcreprcfercdvery  

weu．Inother鮎Idexperiments，ithasbeenalsoshownthatthepalatabiiityofherbagescultivatedby  
shadingtreatmentcouldbeconsideral）1yvariedbyぬeapi）iicationratesandtheformofnitrogenfertilizer  
andbythespeciesofherba酢Sintroduced7・8）・   

Thedecreaseofpalatabilityofshaded herbagessuppressesavoluntaryintakeandtheutilizatior10f  
woodlandpasturebygrazinganimals，anditmightcauseafaill汀eOffarmmalla酢mentdependingupon  

forestgrazing・Mart£etal・‖）mentiol－edtモーatthechemicalcompositionoffora酢SShouldin餌encetl－eir  

I〕aiatabi】ity，and王寺eady川staモe（itl－atthec主－eヱⅥicaicomposi乞主onwaspresuma】）ユythemostim呈〕Ortantfactor   
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forthepalatabiiityofforages・1、hisstudywasexaminedonareiationbetweentllep之l】atabilityofs重1ade（1  
11erba酢Sandtheirchemicaiconstituents，SuCllaStOtainitro酢n（TJN），trueprOteinnitro酢n（1、P－N），  
nitratenitrogen（NO3岬N），WaterSO蚤ublecarbohydrate（WSC）andtotalsolublecarboiュydrate（TSC）．  

Matcriills；lndⅡ1ethods  

Palatability triaまs，uSing shee王），Witb48pairs ofllerbages were conducted on plants with difrerent  
experimentaltreatmentsandcuttingtimefromAprii1979toJune1980．Allcombinationsofpalatability  
test are shownin T払bleland were characterizedinto tllree CategOries as fo1lows；1）Comparisons  

betweennon－Si－a（‡edandshadedherbages（Exp・A），2）Comp之Irisonsamong主1即l）a酢SpeCies；OrChard・  

grass，meadowfescue，Perenniairyegrassandtallfescue，inslla（iedculture（Exp．B）an（Ⅰ3〉Co叫）壬Irisons  
amongi－erbages（orchardgrass）whici－Were ai）piied fertii主詑rS With di汀erentlevels of nitrogen壬1nd  

phosphorusanddi汀erentfromsofnitrogenundershadedcondition（Exp．C）．Ilerba酢SWereCuItivated  
atKawatabifarmofTohokuUn妄versityasdescribedindetailinourpreviouspapers7，8）・Theshading  
treatment，50％omission of solar radiation，WaS Ca汀ied out by coveri11g thellerbage planモS Witll  
cheese・ClotIlirlthe伝eld，   

Palatabilitywasexaminedbyatwo－ChoicepreferencemethodlO）offeedingtestwithsixorsevensheep  
（Corriedalbreed）．ComparisonsofpalatabiiityoieachherbagepairⅥFeredoneh）mthestandI）Ointof  
Chcmicalcompositions主nherbage，i・e・herbageswereclassifiedintotwo（highorlow）groupsinrespect  

′ral）1el．Allco11舟山at主o11S Of palat之Ibilityしriaまs with48pail虚s Of herba酢  

He！▲bage aIld fertilizatio】1  Date  

Exl）．A．Comp；1riso11S betweellll訂bage cultivated LlIlde‡■50％ s王1adi畷Of solar‡●adiation and tlle－－On－  
ShadiI鳩  

1979  ま980  

M叩．11Jtl】．7 Atlg．28 0ct．22  JLl11．5  Orcllal・dgrass（肋（一扉恒殉職瀾由り  

MeadoだfescしIe（舵ざ／～Jぐピだ由～g〔〃′L．）  

AしIg．28 0ct．22  JuIl．5  1’し、l■州1iこl】Ⅰ■ト一針丑バり．り／J■〃川／川ノ川l■い  

1、a11fesctle（熊∫≠J／C〟〟門川〟わ枇・招SC嗣肥鋸  

】ミxp．B．Com王〕arisoIIS芸11Ⅵ0欄foし汀ilel・1〕ageSl）eCiescし1】tivated1111del・50％shzldi閥Ofsolal■1◆adiation  
1979   l伸‖  

AしIg．30 0ct．23  Jし111．6  

Exl）．C．C川1叩闇・isonsをl‡1101鳩Ol▲chardgl・aSS Culti、′ated、Vi【l－tl－e difrereI－t a－－－Ou－－t Ortyl〕e Offert＝zet■unこIer  
5日％slladi11g Of soI貯ra（liatioIl  

1979  

Le＼，els o仁N闘1（IP fer用izer（N・P・Ⅰく）  

12・2▲2】くg′′j】Oa vs．  

12・2・2lくgノ10a＼7S．  

4・2・2lくg／10a＼7S．  

1・6・2Ⅰくg／ノ10a vs．  

ト6－21閥ルぬvs．  

⊥卜2－2】くg／10a vs．  

2｛2・2lくg／rlOa  

4・2・2lくg／～10a  

2・2r2lくgノノ10a  

・1・トご1くド 川こ1  

4・2－2】噌′1ぬ  

右1・21哨ノ10a  参  
M町．1iJしIl．7  0ct．2］ 

’1、さ・l）eS Of N rel・【i】izel・（d－2・2lくgノ1ぬ）   

A1111110IlitllⅥSし11fate＼′S．AllllllOIliⅦ1111itr；ite  

Jtll．3 At将．25   AnlmO11iu111Sl与lねte＼㌢S，Ul・ea  

A‡11】11011血11‡1itr；1te＼・S．Ur（さ；ユ  



T王1eRelationl）etWeeni）alatabilityandChemicalC（）mpOSition  83  

ofchcmicalconstituentssuchasT－N，TP－N，NO3－N，WSCandTSC，andthemeanvaluesofherbage  
consumptionbysheepwcrecalculatedineachgroup．Actualvalueswereemployedforcaleuiatingthe  
meanconsuml）tionrateofherba酢grOul）Whenthediffereneesinpalatabilitybetweenllerbageswere  
s廊i鮎ant，butthetheoreticaiva主ue，50％，WaSuSedwhennotsi卯はぐaれt7，8）   
Herbagesamples weredried at600c formore than18hoursandthen ground withaWileymiu・  

SampleswercanalyzedforT－NbytheKjeldalmethod，TP～NbythcmethodofWarstein24）andNO3－N  
bytheion・Selectiveelecモrodemethod15）・CarbohydrateswereextractedwithwaterandO・7NHCl，and  
analyzedbytheSomogimethod2（））・  

lモcsultsilndI）iscussion  

The mean consumption ratesofherbage group whichis high contentofchemicalconstituents are  
showninTable2．Themean valueofhighT－N group wassigni6cantlylowcr（27．8％，p＜0．05）than  
that of jowlしN groupin Ex王フ．A，but not sigれi鮎antin bot】】Exl〕，B am（】Exp－C．There were not  

differencesbetwecnhighandlowTP－Nherbagcgrouponthemeanvalueofconsumptionrate．Onthe  
otherhand，themeanvaluesofherbagescontaininghighNO3－Nweresignificantly王ower（8．0－10．8％，  
p＜0．10）thanthoseoflowNO3－Ninailexperiments．  

Tab】e2．Tile re董aと込王1beとWeenとhe pa加abi】i抄and severaユche】ⅥicalcorlStitllerltS．  

The90nSumptionrateofherbage餅Otlphighi11eaCh  
CllemlCalconstittlent（％，Meall土S．D．）  

Cき1eJ罰童ca】cor）Sとiとue！1t  

Experiment A  Experime11L B  Exl）erime11t C  

Nitrogen  

Totalnitrogen  

True pl・0【eiIlnitrogen  

Nitrate niとroge王1  

Soluble carl）Ohydraとe  

Water soltlble carbo‡1ydrate  

Totalsoluble carl）Ohydrate  

27．8ニと36．4緻燕赦  43．9士29．1  45．3士】8．a  

44．1：と43．4  50．6烹35．2  52．9士19．2  

8，6士 7．2纏赦損  33、S±24．9辱沼～娯  40．8士17．1新藤  

80．2±30．0鮮紫群  39、6士27‘8  55．1±18．7  

92．0士 7．2覿赦樺  39、6士27．8  61．9±15．3   

a）戦績穀anこl痘緻are sig‡1i鮎a11t at5％aIldlO％levelrespectivel〉r．  

ThemeanvalueofhighWSCgroupwassigni6cantlyhigh（80．2％，p＜0．05）inExp．A，l）uttendedtobc  
low（39朗≦）in‡ミxp．B．InExp．C，there、VaSllOtdifferencebetweenherl）ageSCOntaininghighandlow  

WSC．The mean valueofthe highTSC groups appeare（‡to be highin Exp．A（92，0％）and Exp．C  

（61．9％），butlowinExp．B（39．6％）．   

Asshowninourprevious靂）aperS説7），nOn・Shaこ‡edherb昭eS王1adalwaysjowNO3－Ncontenモandhigh  
WSCan（lTSCcontent，andaisoweremoreacceptablethantheshadedones．Thatistosay，theresult  
inExp．AshowedthatthereductionofpalatabilityofherbagcscultivatedundershadingattribLltCdtothe  
decreaseofsolublecarbohydrates an（用1eincreaseofnitratenitrogen．Inaddition，T－Nslュowedthe  
negativcrelationtopalatability．But，itisconsideredthatT－NisnotaconclusivefactorモOin負uencethe  

I）a王atability・Thatsubstanceseemto王）eafactor亡OincreaseNO3“Ncontentinshadedherb8geS13）．   
Of the comparisons amor唱Shaded herbagesin Exp．B and C，Only NO3岬N was related to the  

】〕alatability．In general，WSC andl、SC tended to give a similar effect on the consuml）tion rate of  
herbagescultivatedundershading，TSCwasnegativelyrelatedwiththeconsumptionrateofherbagcs  
inExp．B，butpositivelyinExp．C．Therearemanycvidencesthatsolublecarbohy（lratesenhaneethe  

l）alat王Ibilityofherl）a酢1♪3・16117）．1、主1erefore，itisaまsoiikejythaモモhecorre】atioれbe抽eenso】ubjecar】）01】y・  

drates and palatability would be positiveifthe differences arnong herbage species were examinedin  
manyspecies，becausethenegativereiationinExp．BwasconsiこIerablyin魚uencedbythelowpalatability   
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oftallfescLleCOntaining壬1igilSOlub王ecarbohydrates．  

Inadditio11tOtheaboveresults，WeO鮎nobservedtllatthedecreaseofcorlSumI）tionratedidnく）treSult  

fromless acceptability btlt refuaslモ）y Sheep wieh rumma酢din trotlg主1and ana11yieft fromit．For  
example，thchighconcentrationofnitratenitrogensecmstobethemostimportantfactororlthedccrease  
ofconsumptiorけatC，PreSumablybecauseofthedefendingofanimalsagainstnitratepoison．Ⅰ）avisonet  

ai．2）reported that alfaほa－timothy hay added3，4％nitrate was uれpa主王Itabまe．Accordingiy，tl－elow  
acceptabiユityofherbageintroducedonthe幻00rOftbemidくiie・agedJapaneseredI）ineforestseemstobe  
caused by nまtrate accumulationin herbage（1ue to the decrease of n如ate redLICtioI－21）and protein  

syntlleSisactivitybytlleShorta酢Ofsolarradiatio†l．   

We wi11suggest thatitis suitable tointroducelow accumLllate herbages of NO3－N，SuCh as  
orchardgrassandmeadowfescucintowoo（‡1and，and toapplyammoniumnitrogenratheTthanureaor  

nitrate as a nitrogen fertilizer．Particularly，We Willrecommend to use such middie・ageこiwoodland  
pasturein combination with tameornative酢aSSlandin orderto orfervariousforage componentfor  
grazirlgCattie，SinceSaモ6etal・18）andTodaetal・19）reportedthattheshadedherbageswererichincrude  
protein，Crudefatandcrudeash，butpoorincrude良berandnitrogenfreeextract，a‡）dthatthosewere  

u王1baiancedinmineralcoll叩0王1entSSuChasextraordinarilyhighpotassiumconte眈  

Inthcfuturc，itisnecessarytodeveiopthethinningpraeticemethodasthelightconditioninwoodsis  
wel王keptforlongtime，Sincein25a王1d50％moreheaviiythinnedJapanesered pineforestbothでhe  
（itialityan（l（曇uantityofherbagedecreasesoonafterthinn払gowingtoa用pi（lcrowllClosing5）．Andaiso，  
itisneededtoimprovetheap‡）iicat主onmetllOdoffertilizerwilichre鮎ctsupontileu王）takeandrestoration  
bytrees，  
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要  

庇蔭牧草の嗜好性と翠中の化学成分含有率との関係について  

後藤 正和・嶋田 英作・菅原 和夫   

林内牧草の嗜好性低下と革中の化学成分（全蛮風蛋白態窒瀦，硝酸態窒素，水溶性炭水化物，熱0・7規蒐塩酸可  

溶炭水化物）との関係について検討した。すなわち，寒冷紗を用いた庇蘭下で圃場栽喀した牧草について，施肥魔件  

や牧草樵の違いによる嗜好性差輿，ならびに触庇蔭栽培のものとの嗜好性差輿を調査して比較検討した。   

庇蔭牧牒の嗜好性低下は，硝酸態幾素食有魔の増加と，可溶性炭水化物含有魔の減少が関連しての現象と推察され  

た。とくに，1馴手性試験中における綿羊の硝酸態憩素含有率の商い敷革に対する回避的行動から，硝酸態変素の多選  

な基秩が庇蔭敷革の噌好低位下に関わる第仰・の要因と考えられた。また，全変寮との間にも負の関係がみられたが，  

この場合，全教素は庇蔭牧箪の噌好性低下に関わる直接的要因としてよりも，むしろ箪申の硝酸懸巣賽の集積に閑適  

している要因であると考えられた。   




