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I. Introduction 

sheep, and rabbits more effectively,
In order to increase the number of dairy cattle, 	 Korean cattle, it 

of good quality. The Korean government has given a 
is very important to produce sufficient roughages 

gr~at deal of attention and effort to the establishment of improved grassland and pastures in the past 

and most of the grassland still 
five years. However, only 20,000ha of grassland have been improved 

and legulnes, including sotme shrubs obtainable front a grassesremains unchanged. Therefore, the native 
he used as major sources of roughage for 

large area of tilt nation (more than 70% of total land), have to 

ruminant animals in Korea. 
aniimal production, it is important to have some 

For ,-f..Ctive utilization of native herbages to maximize 
grasses and legunies.

of nutrients and digestibility of somne dominant native 
data regarding the content 

to evaluate the nutritive value of native herbage plants in 
Unfortunately, very little work has been (lone 

scientists have had to use the compositional data originated 
the past. Therefore, livestock farmers and animal 

rations for ruminant animals.
from foreign countries to compute balanced 

in Korea, this trust-fund financed project
some native herbage plantsTo evaluate the nutritive value of 

content of the crude protein, crude fat, crude
1968 (1) to determine the was carried out for two years from 

the effect of
(NFE), calcium (Ca) and prosplorus (P), (2) 	 to study

fiber, crude ash, nitrogen free extract 
and also to see the location 

stage of maturity on the chemical composition and digestibility of nutrients, 

coefficients of some nutrients, 
family difference on chemical composition, (3) to determine the digestion

and 
digestible crude 

(4) 	 to compute the content of digestible energy (DE), total digestible nutrients (IUN) and 

tilestage of maturity and crude protein or crude 
study the relationship betweenprotein (DCP), (5) to 

fiber, (6) to see the relationship between the crude protein and crude fiber, (7) to find out tileeffect of 

value of native herbages.fertilizer application on the nutritive 
of Agriculture,

The autho:-, wish to express their sincere appreciation to Professor D. A. Kim (College 

B. 1-. Kim and B. 1-1.Ahn (Jinju Agricultural college), 	Mr. S. B. Lee 
Seoul National University), Professors 


(Office of Rural Development), Mr. T. 1-1.Kang (Jeju Experiment Station), Director C. J. Kang and Mr. S. S.
 

I. Kim, Miss B. J. 
Jung (Alpine Experiment Station) for the collection of native herbages and to Mr. K. 

K. T. Shim for their assistance in chemical determinations 
Kim, Mr. Y. R. Park, Miss S. J. Paik and Miss 

and statistical work. 
A. W.to Dr. Y. 1-1. Kim (MOST), Dr. R. D. Lewis and Mr. 

Grateful acknowledgement is also due 


valuable advice and encouragement during the cource of this study.

Sudholt for their 

II. Review of Literature 

15 yield and 	 seasonal changes in chemical comgosi
the growing characteristics,Kim and Han(1968) studied 

area of Chungnam-Do. They found that 
tion of 19 dominant species of native herbages in the rice paddy 

was little over 1,000kg on the 
tilemean green weight yield per 10a of grasses and legumes studied 

and crude fiber content was increased as the stage 
average. Crude protein content was gradually decreased 

of growth advanced. 
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Tht Institute of Agricultural Science of Seoul National University made a survey mainly for tie grassland 
of Kyunggi-Do area to study the social characteristics, land type, soil characters, grass yield and chemical 
composition of native hrrbages. Gren grass yield prr 10 a was .stimattd to hW4 tolls on the average. 
Native grasslaMtI consistil of 6 I0 species of grasses, 5 10 species of legumes and II 30 species of other 

families. It was coichithdI tiat itl,, doinant spteli'S of grass's were found Il he Arundinella hirta, itliscanhus 
purpurascen., Themeda japonira, Cymbopogon gorringii, Zoysia japonica and Festuca ovina, and the 
legunmes wurce Cassia noname, Lespc,teza cytissides, Lespedeza spp., l.espedezza cuneata, Lespedeza striata 
and Dunbaria villosa. 

It was riportii( by Hlan ri al. .1970' that lie itii tiprotvin nt it of Kir'an (atis' herbag eiwas 
,dtlcreas:d as tIn'pwti tiit tt;i IrotiSl msrard malturity and li crlodc tibcr coihttitit i asd- in a m;a

ner otiposie to that t ii,, lrut,ill. Tliiy ofifuind that ti ilr hatl'rI) diitihililv d'htrn it dI Iy ill 
vilro int'lid si !,rihitallvwa-; c,'ilu asi Ih o%iii! l ,Irt' lilu aicd. liitrtsliig ri, sis nln icrt repittld 
by Hil an1idhis :issociatls Ihalt tI. tid', piltil iliclliivilt was iillilh hilhr :illii I o ft ifrud, fier was muih 
lower duriiig Ih iiifl sit .e it'f wt,,l\ ii liiwlihi tivtA lirbat, lallits ibadlli n iurticd during le 
ptreceding month of ludding. 

lan (1969',' found Ihat ligitaria sanguinalis, Penniseunt japonica, Phragmites ,rosturalus, Zijania 
caduciflora and Setaria viridis of grass family ;indi Lespedeza striaa, l'ueraria thuinbergiana and Robinia 
pseudo acacia of the legumies cr relatively goid in nutritivt, Vlu'. I hc 'onfirmltd that tii content of cruile 
protein tlcerat,;id as the growing sLao.p'OgI sseid. It was Sigtstt-l ti t haivesting natie grasses it August 
woultd he pre-ferale, to hiryisht in Octobr. Lcatiion diffcr ince'till 1Lih Ilh'al u'0liip)osiitioll of nat:ve grass 
was dItcit l ;I] J ) fouil ht d lt rude' proltin contill of i(alive litrltgts c01uh Ie increased by a)plica

tion of firiiliz/r. 
Kinm (196))i; icOntdutlIid a SIrics if fithi vxperinitnts to stuiy (ffct of firtilizer application On th, yield 

anlchelical cit"poSition (f illiV i trass species. It was coiluidid that Ihe, plant height and the yield ofNe 

native grasses were(. sitnificantl icreastid liy aplicatiojn if furtiliztr. In total grass yieild Digilaria san
guinalis, Arutineldla hirta, Eragrostis ferruginca, lenniseum japonica and Andropogon micranthus were 

superior to orchard gra;s. 
The production cost if .inttte hay front native grasses .Eragrostis ferruginca W 6 80/kg, Digilaria 

sanguinalis W 7. 00/kg., Irundinela hirta W 7. 40ikg, Eragrostis ferruginra W 9.00tg, Ardropogon mi
cranthus W 9. 50/kltg was )Iwrrthan that of iechardgrass (W 13.00/Itg .
 

Atlutuh the ion t ot nutrittits in Robiiaia pseudo acacia haf ial was tiglicr tdurhig 
 tli early stage 
of growth,I nt,ti al. 619.6! finllrd that there wiss lt sit.jniicilnt difffertne it crude protein conttnt of 
acatia leaf neCal, if it is blirll..d biefore St.,ither. I lowevr, there yre; locatiott difference in crude prritein 

content. 

Interesting rttstils tiollettrtlilhtg It ffict of pr.pairation nt tliild of lia tilt t lie ntrient digestibility was 
reported by Slii it al. (19(9 "'Trralllit of hi;h temperatur resultt(I in dprussiot it protein digestibility. 
Althougl ittring iethltid iil t'efcct on tlte crutle protcin coitett, tic cotilt of crule fal, NFE and 
total organic mlater was decreased as ti ctrittg ttltperature increased. 

- 1Morrison (1959'21', NRC (16i561, attilttany other group ,of tilte Uttitl SIat.s; Morimoto (1968)" Saito 
s(1960)2u, Iguchi (195.11 and othrrs of Japanese workers; Gerpacio et al. (1968*) of Plilippintes, and Kang 

et al. (1966)1 1 
3 itauty otliecr scinlists in Korea lay\e recorded feed coiposition table for their roughages 

in their publications. Ilowiever, vcry limited data oil the chemical composition of native herbages are availa
lilt, at the present. This is the reason wily Kang ct al. and many othter Korean scientists tad to use feed 
compositional data obtaied frott many foreign countric- to list feed cotpositioi tables in teltir publications. 
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' Chemical determinati;n for proximlait. analNuvs of nativt hurbatg was itititud in 1958 by Lee (1968) 17 of 

tit!Livestock Exp-rinmnt Station. Tho a,tlts ,htlaijkd fill a corvitlrabh. ntiliter of natvl\e arehvrbages 

sunmarized in It.scaadt R( port of ORD iiit ale cilukctcd from19i8. 1". l -tll.vathi't l [,i.ni a 

SinlSeI location lwith all ti r M atit of loiVth.,,ititn 


R c+ntly the l t atti plathsf o r olioiit 50 sa tlhs if n liv utbagwa;s lt-ttittwdtOflt'tit (if citili , Ia 
g
Ihy Chian ,1967. 1968' ," and li-, ritlts pr-.r- ht aI gi-.f i-,'hR,,part l ' .istimil, xpt-itltti lt 

Station (196V-' ,chmi'l wuk tl an.iyzihad I' 11,.u,Son (C;2 .lt fn+fismat ali 1111o..lr shi]ll were 

dolle by Hall atd Ohhli .+ "lhi s t i wiit-l. ltlit t i t ni-lt 'l for1969, , :th Il(I \ (ifaltlytic irk tract' 
ele lentsill fe dt liuff'. 

Yuk . 1 96 h till- -I+.'ali,,l,1.f1i'ls 4.f i llih, I'told i t' il'c 1 i n-t th-I < i ,"1 ni tli fixtli\'t 
lay \','re ll y h +h ;md ilh, ;,hw, w:,, 'im ilar p;,tI,'lt.ih1.1% fill. U lhtiIv s" t ";.r,,lat TDN umi'lh to +trj ill 

The dig!r+qf+ll or, 2 'Jipf't-lilixtt n1jtik,,I,;,ky nunin.'uf Digitariasawtrials- w ,mdu, hd withi (iudy 

guinalis. Ili 6 raidh, k, (I+ I" t t il~it. it . ll'illy ll. lo ducc'd196i2, l .m htll- w u tim d,1 dot ir' W 'A%.\'ral 

fOetd';tlff; 7. I I ll ++,flit',- 0," IIIIt l lt' ill Ila \k .l,rd-;IN r c d ~aiSbY'Y uk eta71. , 1962'..1)I ~ r, t c wl''r 

follows: irudt ptrit-in ,,, -. :r'd 28.1 , Ittl.i " lili ,2.3',,, NFI" . 2 ,. "l'e C Ialnlat I[IP ;(filli't t 

TDN of llit'a tr la;tIy waS 2.6 an1d 11. 91;,, r-,p, il'. 
i" If Ills dll'l 1.1 ,, ,l,1 ', NFE 6.1.'1Digestion ootllci,.Ills ilrt ill lirtd 1;i ,til . pr,. l 6 ' rl Ailt , 

V,, c fib,.r 68.-' d I int hy 3 K';,o, .tI I it .(!ila litdm lll i e ufil, 1P . ,, .,n tl,. r hil I th~ tIl 1t4jIat I' i xt-d flat 

grass bay Ily Yuk rt al. 1962 . 

196t t , " ailt With dira IO IlilltChiang ct al. ;7 -:'tatliaa ;Ii . 't Iri~al l ' t, i,,hJ-t 

the digi-stiot io-.filt itits, f nutri.-it of 12 ftdiltfii si, 11i a, ,,A pillt sil.ig., rv- bay, and l)igitaria 

sanguinalis. A part (f titfliir it ititr ar, s,,.tldts itIIx-: 

Kind of ILiay C. Iraitriti C. Fat NFI" C. Ilir DCP TDN 

Rye bay 49.1 11.3 62. :1 78.7 . 37 52. 75 

Digitariasangunalis 

1965 11.6 49.2 66. 3 69.2 2.90 49. 78 

1966 39.2 45.8 fit. 0 66. 7 2.4.1 43.33 

Dry matter digestibility if m-m vi \,livo;Iwcivs aI-it rmintcd hy'in v'itrofclirttatiit ti,,hniquts ,, hii~husl 

in July and dec'eased gradually th (I \,I'attid etal., ' ,. cl al. dtlras sIag- growth lark 1969 Park 

mlned the DM divtut ihililytif Ri-l;iati a',ifn, Calantgrosti artmlinacra, orclard gtus astdl l.idino 

clover and foundtil, similar ri--ilts. 

Yun (1968,2i c ldt iId a s-ries ail i,.p,.titri.1 ith V; t.hlit,. Ntv.Z,;had W hitt, itsiudy the 
effect of cutting date, (i"Arundinella Gil,' nllllit, Thlvt. 'sults olilld r'tvvh'd that,11 th,' ul dhw.-,,tililty. 

s ld-rai' -d I-'ill- gritwi TI lesiagatd:aihd. It w'; stIggsttedthe digestion cnreffirint of nuttit s tu !vit 


that harvestig inlbloottilt, sason \a; Iir-fi'iedh tol odlir 5iiilsli.
 

III. Materials and Methods 

1. Collected Native lerbage Plants 

Some dominant species of native heri age plints as listt,d in "a te iccl front native glassland1 warblarolIt+' 
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area throughout the nation for chemical analyses and digestion trials. In 1968 more that 200 samples had 

heen ollected from Yongin (K.,unggi-Do), Songhwan (Clungnam-Do), Southern Jeju (Jeju-Do), Jinju 
(Kyingnant-Dot and Daekwan Nvng (Kangwon-Do). From Songhvwan and Jeju, samples were collected 
to stitdy hte 'ffect of stage of matuity am1 hurnino effect on the chemical composition of native herbage 

species stttdivd. Mixcd native hay was also pripared and transported for digestion trials with sheep. 
In 1969, mor, tian 700 sanipits of import ant species if native ierbage plants were collected from 10 

different areas of Kirca. To" sludy tdl effect of grow in stage on the chemical composition and nutrient 
d;.esibility of nativ g.rprasses and tunies, a sample was prepared thirve tinies accordaiing to the stage of 
ina uriytN for tfivt 'eics, ix., first saplih, for pre-hlomini peritd "Iune', scond sample for blooming 
stage (Atipist"; ;ati theilast satmpie for post-Iloimig period ,Ot'iait''. The :ti-as Irom which samples of 
native hirbag, spvihs wre rolileted wvere as follows: 

Arva 	 Location 

Mmlinta area .:ikwainyiing (Ntanpton-Do) 

Jirisan (Chunnam -Do) 
lilly area 	 Yongin (Kyunggi-Do) 

Andong (Kyengbiuk-Do 

Jinju (Kytngnat-Do,; 
Island area Jeju (Jeju-Do) 

Kueje (Kytgtignam-Do) 

Rice patddy area Hwasan (Ky uggi-Do) 

Kwa ngtsartChunaii-Do) 

Yiri (Cithbuk-Do) 

Table 1. Name of collected native herbage plants.
 
Family Name Of ntat ive heritage Family Name of native herbage
 

Grass 	 Arundinella hir/a Legun Lespedeza cuneata
 

Phragmitesprosturatus Lespedeza cytissides
 
Themieda japonica Lespedeza striata 

Miscanthus purpurascens Puerariathunbergiana 
Eragrostisferruginea Lespedeza spp. 
Imperata cylindrica Aniorpha fructicosa 
Zijaniaaduciflora Securinega subfruticosa 
Paspalun thunbergii Dunbaria villosa 
Cymbopogon goeringii Lespedeza bicolor 
Eulia sieciosa Cassia nonanic 

Digitariasanguinalis Indigofera koreana 
Andropogon inicranthus Astragalus mnembranaceus 
Calanagrostisarundinacea Shrub Robinia pseudo acacia 
Eccoilopus cotulifer Betula platyphylla 
Pennisetuin japonica Salix glandulosa 
Agropyrun senicostu,, Quercus dentata 
Festuca ovina Carduaceac Artemisia asiatica 
Zoysia japonica Artemisia japonica 
Setaria viridis Artemisia gigantea 

Beckmiannia erucaeformis Other Carex birvensis 
Miscanthus sinensis Mixed native grasses 
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Digestion trials with 12 Corriedale sheep were also conducted for mixed native grasses obtained from 

Jinju, Andong, Jirisan, Kueje, Yiri and Daekwan Nyung. For this, 70 kilograms of nix'd native grass hay 
from the above area was prepared three times, in June, Augtl! and Octobvr, by the stage of growth. 

2. Experimental Animals 

To conduct a series of digestion trials for individual species (if native herbage or mixed native grasses, 

12 adult Corriedale sheep (male) were used. The average live weight of experimental sheep used was re

corded to be about 50 kilograms when Ihey were transported from the Alpine Experiment Station. Upon 

their arrival in the animal laboratory of Colh~ee of ALtrir'ulre, all shLep were trealtd with parasite control 

medicine. 

3. Duratioi of Experiment 

This project was initiated in May, 1938 and terminated in June, 1970 as follows; 

From To Research Activity 

May 1968 Dec. 1968 Collection and clieiCal analyses of samples 

July 1968 Feb. 1969 Digestion trials for individual species and mixed grasses 
Feb. 1969 June 1969 Chemical worl: for fec(s and grass fed 

June 1969 Apr. 1970 Collection and analytical work for individwil native species 

Dec. 1969 Mar. 1970 Digestion trials for- mixed native hay 

Mar. 1970 June 1970 Chemical determination for feces and data summa rization 

4. Digestion Trials 

Dry matter digestibility of native herba.ge plants oblained from Songliwaii was determined by in vitro 

fermentation method. On the other hand in vivo method 1total coll-ction metdhod) was also employed to 

determine the digestion coefficients of nutrients in individual sp.xcies and mixed grasses of native herbage 

plants studied. The methods are deswribtd brietly fillows: 

a. In vivo method 

Experimental sheep were cageud in italilism tllcral' individually for a week (preliminary period) to adjust 

the feed intake. During tie period of collectio (5 to 7 days) the exact ain unnt s of feed consumed and 

feces excreted were recorded daily at 7:00 a-m. Ten percent of the total feces excreted was taken as the 

representative sample of th, day and tlin dried. The fecal sapni ph, were dried individually at 80'C in an1 

air forced drying oven for 24 hours. When the digestion trial was terminated, all tie samples were pooled 

together and processed for uther chem ical anislysis to conput e the di stion coefflicients, and he content of 

digestible nutrients. 

b. In vitro method 

Two stage fermentation technique developed by Park et al.(1968) 2 was used to determine the DM di

gestibilities of some native berbages. In the first stage, samples mixed with rumen juice and artificial saliva 

were fermented at 39'C for 48 hours. In the second stage, fermentation with pepsin and hydrochloric 

http:herba.ge
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acid was carried out and then filtered using filter paper and hyplo supercell to determine the DM digesti
bility. Runien juice used was obtaintd from fistulated sheep. 

5. Chemical Method 

The content of moisture, crude proin, Creil fat. crude fiber and crude ash wasItdelermined by the me
thid described in AOAC (19fC0)1 Tu fit rog i free extract fraction was calculated by subtracting the 
percent of moisture, crude prothein, crude fat, crude fiber and crude ash from 100.
 

Calcium concentration was deterined 
 hy the tilration fiiethod of KMnO.,. The spect rophotometric 
ne1l101d was used to allyN 7(, hsphorti; Ioltlwlt. Calrific Va lie of native lierhagie and feces was determined 

by lrnimil,, a kn n ailonut of sainph ii Ihe Oxygim Bondh Calorit-i.r. 

6. Items Investigfated 

a. Chemical composition 

'I) Chemical comnposition of gen miaterials 
(2) Effect of stag' of nmaturity on chiveiliial composition 
(3) Location difference- in cheraical composition 

(,1) Family difflr,ncc in ,o01nt of ntrients 
(5) Burning eff.ct on clie.mical composition 
(6) Rctlalionshilp het',wunc'rude protin conint and crude fiber colent. 

b1)Digestibility and digestible nutrients of native herbages. 

(I) Digestion 'oflicint ald digqt' bl nutrinlt; 

(2) Effect of mtsa nilurily onlnltrients diglsiiiiy* 
(3) Digustibility diffireiie bst-wcin gruen materials and dried materials(hay) 

(4) Computation for II contmei of I)Cp, TDN and DE 
(5) Relalionhi p bc, w(1n DDM and TDN or DE 

c. Effect of fertilizer application on chemical composition and digestibility 
of native herbage plant. 

(1) Chemical Composition 

(2) Digestibility 

IV. Results and Discussion 

1. Chemical Composition of Native Herbage Plants 

a. chentical composition of green materials 

Eleven different species of herbage plants sampled in July and August were collected from Yongin and 
Suwon areas in 1968 and thirty different species of herbage plants, sampled in June, August and October, 
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were collected from 11 different locations in Korea. Chemical composition, Ca and P coltent of those san

pIles analyzed are presented in Table 2. 

Table 2. Chemical composition of some native herbage plantsgreen basis, %) 

C. 	 C. C. C. 
P RemarkYear Family Species Moi.- Prot. Fat Fibre" Ash NFE Ca 

0.11 0.01 Yongin1968 Grass: Miscanthuspurpurascens60.42 2.15 0.63 13.22 2.00 21.60 

0. 12 0.07 o1:3 13.60Eragrostisferruginea 57.83 :3. 1.,'6 2.31 22.07 

Phragmitespros~uratus 57.09 5.18 1.12 12.42 5.68 18.53 0. 11 0.07 

Calamagrosuis arundinacca 64.92 2.24 0. 69 12.46 1.93 17.78 0. 19 0.03 t 

Agropyrum senicostum 65.58 1.76 0.57 12.30 1.60 18.18 0. 12 0.03 

Digitariasanguinalis 80.17 2.59 0.56 5.70 2.25 8. 73 0. 06 0.06 

0. 12 0.07 Suwn
Zoysia japonica 66. 50 2. 93 0.25 9.98 3.39 16.95 

Mean 64.61 2.85 0.70 11.38 2.7.1 17.(6!) 0. 12 0.05 

1.,10 26.13 0. 29 0.08 Yon!.inLegune: Lespedcza spp. ,17.33 5.5,12.8 16.94 


Pucrariathunbergiana 55. 15 5. 9,1 1.20 11.3 1 2.85 23. 5.1 0. 62 (0.(C%
 

Securinrga subpfruticosa 59.17 3.86 1. 26 12. 35 2. 33 21. 01 0. 59 0. 03
 

Mreat 5:3.88 5. 11 1.61 1:3. 2. 19 f.50 0. 0"
53 23.67 

2.21 17.65 0. 4l) 0.07 StilwnShrub: Robinia pseudo acacia 61.91 7.92 1.01 6.27 

51.33 5.57 1.55 11.38 2.51 2.1.67 	 0.51 0.07 N'YuginSalix glandulosa 

Quercus dentata 57.33 7.08 1.37 I1.96 1.90 30.36 0.10 0.06 Yongin 
' 

Betula platyphylla 55.541 8.,45 1. 32 12. 23 2.27 20.20 0.55 0.05 t, 

Mean 	 58.03 7.26 1.32 10.,16 2.22 23. 22 0.46 0. 06 

Others: Mixed Grasst.s l 7.175 2.56 0.34 7.411 2.99 11. 96 0. 11 0.08 Paddy
 

Mixed Grasses (2) 55.08 3.07 0.9,114.21 2.37 2.1.33 0.15 0.04 ill
 

Mean 	 64..92 2.82 0.6.1 10.81 2.68 18.15 0.15 0. 06 

0. C6 0.0:3 l{w,1.1saii1969 Grass: Arundinella hirta 62.67 1.91 0.47 13. 95 1.69 19.32 

62.33 2.20 0.61 14.31 1.8:3 18.71 	 0. 10 0.01 Jinju 

20.71 0.08 0.05 1'utjL.
60.65 2.02 0.42 14.20 2.01 

72.00 2.43 0.4.11 9.33 1.46 14.3.10.11) 0.01 ji ian 

0.11 0.06 Jirisan58.50 1.77 0.42 16.22 1.86 21.23 

13. 7. 1.91 18.94 0.07 0.05 Yiri62.00 2.74 0.68 

41.50 2.52 0.51 21.85 1.90 28.71 	 0.12 0.0.1D;.k waln'yulg 

11.96 20.32 0.17 0.07 Andong58.33 3. 00 0.64 2.75 
0.22 Yungin56.81 1..190.39 16.41 1.91 22. 92 0.12 

16.05 2.17 20.00 0.09 0.08 Ilv.'asan59.32 2.02 0.,45 

Mean 59.11 2.21 0.50 15. 40 1.95 20.52 0.10 3.07 

Phraginitesprosturatus 62.33 5. 16 0.70 12.88 3.28 15.66 0.06 0.06 Kwatan 

62.33 5.49 0.91 12.61 2.52 16.09 0.09 0.06 Jinjm 

65.00 4.40 0.88 12. 0:32. 76 1..95 0.99 (.06 Kueje 

7.50 0.12 11.90 1.68 1.1.80 0.99 0.99 Jirisan61.00 

jirisln57.50 5.27 0.83 12.79 5.70 17.93 	 (.08 0.0.1 

1:3. 72 .59 20.62 0.16 0.08 Andong;53.67 6.47 0.9-1 
1.60 13.05 0.06 0.05 N'uongi67.731 5.12 0.68 8.8:1 

61. 36 5.6:3 0.72 12.11 1.(2 16. 15 0.09 0.(06Mean 

2.80 0.74 15.96 2.2:3 20.95 0.08 0.05 Kwangsan
Theneda japonica 57.33 

2.44 18.86 0.09 0.04 Jinju60.00 2.41 0.65 15. 65 
0.06 0.04 Kueje59.83 1.03 0.62 15.77 2.:32 20.42 
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Year Family Species 
........ ... . .. 

Mois-
..tlre 

U2/ 
%0 

C. 
Prot. 

U/ 
,II 

C. 
Fat 

{,' 

C. 
Fiber 

U'" 
?,0 

C. 
Ash 

U
/ 

?) 

NFE 
U' 
,0 

Ca 
U/ 
?0 , 

P 
U' 
U0 

Remarks 

54.00 
66.00 

2.31 
1.64 

0.38 
0.42 

16.99 
13.8:1 

3.59 
1.78 

22.74 
16.33 

0.09 
0.08 

0.06 
0.33 

Jeju 
Jirisan 

68.00 2.03 0.25 11.88 1.86 15.98 0.07 0.03 Yiri 
64.46 2.76 0.83 8.59 5.47 17.88 0.37 0.05 Dackwannyung 
61.67 1.54 0.39 14.14 2.03 20.24 0. 10 0.05 Andong 
48.73 1.86 1.07 20.58 3.06 24.70 0.09 0.02 Yongin 

Mean 
54.10 
.,9.41 

3.38 
2.18 

0.56 
0.59 

18.12 
15.15 

2.35 
2.71 

21.50 
19.96 

0.30 
0.13 

0.05 
0.04 

l-iwasan 

Miscanthus Purpurascens 57.00 2.35 0.61 15.85 2.10 22.08 0.06 0.04 Kwangsan 
60.00 2.79 0.57 15.66 2.17 18.81 0.10 0.05 Jinju 
66.33 2.25 0.37 12.20 1.96 16.89 0.06 0.05 Kuejc 
60.50 1.86 0.52 15.75 2.22 19.16 0.07 0.05 Jeju 
60.00 1,33 1.02 14.20 2.11 19.34 0.10 0.05 Jirisan 
58.00 2.22 0.78 16.84 2.23 19.93 0.09 0.04 Jirisan 
60.00 7.23 0.22 15.42 2.07 15.05 0.11 0.06 Yiri 
48.79 2.56 0.59 21.15 2.62 24.29 0.11 0.04 Daekwannyung 
57.33 3.29 0.46 15.87 2.24 20.80 0.16 0.07 Anlong 
56.13 1.6-1 0.5:3 16.93 2. 19 22.58 0.12 0.03 Yongin 
61.77 1.91 0.3.3 14.50 2.14 19.35 0.07 0.04 Ilwasin 

Mean 58.71 2.86 0.55 15.85 2.19 19.84 0.09 0.05 
Eragrostis ferruginca 66.67 3.45 0.9.1 11.95 2.08 16.91 0.09 0.10 Kwangsan 

61.17 3.6.1 0.80 13.06 2.67 18,68 0.10 0.10 Jinju 
63.00 3.50 0.11 14.33 2.96 16.09 0.11 0.14 Yiri 
66.00 3.32 0.52 10.91 2.45 16.78 0.09 0.09 Kueje 
63.00 4.54 1.14 11.00 2.01 18:11 0.10 0.09 Jirisan 
52.50 2.98 0.80 17.13 2.64 23.96 0.11 0.07 Jirisan 
50.00 4.30 0.70 16.39 3.69 24.94 0.14 0.16 Andong 

Mean 

53.30 
57.73 
59.26 

4.10 
3.49 
3.70 

0.98 
0.90 
0.77 

15.41 
13.80 
13.78 

2.83 
2.35 
2.63 

23.39 
21.73 
20.09 

0.12 
0.08 
0.10 

0.13 
0.07 
0.11 

Yongin 
Hwasan 

Imperata cylindrica 64.33 2.38 0.61 13.82 1.52 17.33 0.07 0.0,4 Kwangsan 
66.00 2.70 0.81 14.12 1.64 14.71 0.07 0.06 Jinju 

Mean 

64.20 
58.17 
68.50 
64.24 

2.44 
2.51 
1.59 
2.32 

0.64 
0. b9 
0.69 
0.68 

1:1.54 
16.54 
10.35 
13.67 

1.73 
1.98 
1.38 
1.65 

17.44 
20.12 
17.60 
17.44 

0.09 
0.10 
0.08 
0.08 

0.05 
0.05 
0.03 
0.05 

Kut-je 
Jeju 
Jirisan 

Zijania caduciflora 73.00 2.98 0.69 8.65 3.09 11.59 0.05 0.04 Kwangsan 
67.00 
50.00 

4. 13 
6.78 

0.81 10.98 
0.5,117.52 

3.54 
7.02 

13.55 
18.16 

0.08 
0.11 

0.05 
0.08 

Jinju 
Yiri 

Mean 
Paspalum thunbergii 

63.00 
74.87 

4.63 
1.94 

0.67 
0.46 

12.38 
8.62 

4.55 
1.79 

14.43 
12.33 

0.08 
0.06 

0.06 
0.04 Kwangsan 

80.00 1.75 0.42 7.7:1 1.51 8.60 0.06 0.03 Jirisan 
70.00 4.31 0.91 8.63 2.69 13.45 0.06 0.05 Jiri 

Mean 74.99 1.77 0.60 8.33 2.00 11.46 0.06 0.04 
Cymbopogon gocringii 63.33 

55.67 
2.26 
2.80 

0.83 
1.81 

13.33 
16.43 

1.83 
2.43 

18.42 
20.87 

0.08 
0.61 

0.03 
0.05 

Kwangsan 
Jinju 



C. C. C. C. 

Year Family Species Mo's- Prot. Fat Fiber Ash NFE Ca P Remarks 

68.00 2.19 1.04 10.94 1.82 16.01 0.07 0.0- Kueje 

52.73 1.88 1.40 17.78 2.33 23.89 0.09 0.07 Jeju 

58.00 2.45 1.,11 15. 69 1.97 20.46 0.09 0.05 jirisaim 

60.00 2.70 0.14 14.7.1 2.42 ').99 0. 1" 1.0, Yiri 

56.70 2.:18 1. 13 16.31 2.12 21. 05 0.11 0.02 Y1ngin 

50.40 3.12 1.65 19.38 2.71 22.74 0.08 0.05 l1wasa 1 

Mean 58.10 2.47 1.22 15.58 2.21 20.43 0.15 0.05 

Eulia speciosa 61.33 1.77 0.67 15.66 1.77 18.80 .08 0.03 Kwangsan 

55.75 2.07 0. 71 17.69 2.32 21.4' 0.09 0.04 Jinju 

62.50 1.94 0.55 14.6.1 1.88 13.18 0.07 0.03 KuLejC 

60.00 2.69 0.28 15.414 2.61 18.94t 0.04 0.() Yiri 

54.33 3.31 0.78 14.97 2.90 23.71 0.20 0.07 Andong 

Mean 58.78 2.36 0.60 15.68 2 30 20.28 0.10 0.04 

Digitaria sanguinalis 80.00 1.85 0.28 6.71 1. .1 9. 6:3 0.05 0.03 Kwangsan 

77.50 3.06 0.1)0 6. 50 2.46 9.89 0.07 0. 69 Jinju 

77.70 2.28 0.35 7. 15 2.53 9.93 0.08 0.06 K1ujv 

80.00 1. (it 0.51 G. 58 1.6)9 9.59 0.07 0.07 Jirima 

80.00 1.50 0.21 6.90 1.98 9.18 o. 03 0.05 Yiri 

66.67 :3.7.1 0.67 9.82 3.773 15.37 0.11 0.12 Andlg 

Mean 76.98 2.31 0.15 7.28 2.32 10.63 0.07 0.07 

Andropogon nicranthus 54.63 1.79 0.,43 16.06 2.96 :4. 1, 0.11 0. N Kwangal 

58.33 2.47 0.65 1.1.79 3.32 20-4.1 0. 16 0. 04 jiinju 

44.80 2.07 0.57 19.29 4.76 28.51 0. 10 0.06 Kueje 

57.50 2.12 0.32 15.33 .1.00 20.72 0. 13 0.05 Jk-ju 

60.00 2.68 0.70 13.82 :1.07 19.73 0.14 0. CS Andong 

Mean 55.05 2.23 10. 53 15.86 1.62 22.71 0. 13 0.05 

Calamagrostis arundinacca 61.67 3.20 0.80 14.90 3.,11 16.03 0. 1) 0.0,1 Jilju 

52.90 3.2:1 0.82 19.55 3.86 19.65 I .10 0.07 Kut-jc 

70.00 3.65 0.49 10.72 2.22 12.92 0.(8 0.05 Jirisan 

64.50 2.60 0.69 1,. 11 3.48 14. 64 0.06 0.03 jirisan 

62.50 2.80 0.57 14. 12 2.25 17.78 0.14 (0.07 Andong 

58.06 2.91 0.95 15.62 3.39 19.105 0.10 0.01 Yongin 

61.87 3.87 0.87 13.90 :3.88 15.62 0.11 0.(C8 llwasan 

Mean 61.64 3.18 0.71 1.1.70 3.21 16.54 0.11 0.05 

Eccoilopus cotulifer 60.33 2.38 0.44 14.75 2.10 20. CO 0.20 0.03 Jinju 

62.33 2.40 0.46 1.40 2.07 18.34 0.11 0.0 Kutjc 

69.00 3.34 0.58 10.30 2.09 14.69 0. 13 0.05 Jirisan 

70.00 2.06 0.62 11.96 1.61 13.71 0.10 0.3C Jirsan 

45.97 4.14 0.13 21.41 2.70 25.32 0.2:3 0.04 kat wanyung 

61.67 2.97 0.63 13.15 2.61 18.68 0.21 0.07 Andhng 

Mean 61.55 2.88 0.53 14. 3b 2.20 18.,16 0.16 0.06 

Pennistum japonica 64.67 2.73 0.55 8.48 2.22 11.36 0.09 0.07 Jiti 

68.00 1.74 0.58 12.06 2.94 14.68 0. C8 0.09 Kutjti 

75.00 3.31 0.65 7.71 2.21 11.12 0.08 0.05 Jirisan 

73.50 1.79 0.37 9.95 1.96 12.46 0.09 0.04 Jirisan 
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C. C. C. C. 
Year Family Sueck.s Mois- Prot. Fat Fiber Ash NIE Ca P Remarks 

S 0 05 ' .0 " O " . .'0 

55.00 2.95 0.76 17.58 3.38 20.34 0.14 0.09 Andong 
Mean 69.23 2.51 0.88 11.5o 2.54 13.99 0.10 0.07 
Festuca ovino 51.08 3.94 1.05 17.38 3.17 23.37 0.15 0.04 Dackwannyung 

50.25 3.28 1.20 17.26 2.72 25. 29 0.010.12 Yongin 
54.72 4.32 1.51 16.02 2.57 20.86 0.47 0.05 Hwasan 

Mean 52.02 3.85 1.25 16.89 2.82 2:1.17 0.25 0.04 
Zoysia japonica 60.00 3.32 0.70 12.38 2.67 20.93 0.09 0.07 Kueje 

47.37 3.47 0.96 17.96 3.70 26.54 0.16 0.14 Yongin 
41.26 5.04 0.75 19.09 3.81 30.05 0.15 0.14 Hwasan 

Mean 49.54 3.94 0.80 16.48 3.39 25.84 0.13 0.12 
Setaraia viridis 72.73 1.90 0.49 8.86 2.38 13.64 0.08 0.09 Kutju 

77.00 1.91 0.58 8.83 3.02 8.66 0.06 0.11 Yiri 

62.33 5.16 1.00 12.03 3.62 15.86 0.17 0.12 Andong 
Mean 70.69 2.99 0. 69 9.91 9.01 12.72 0.10 0.11 
BIckmannia crucaeformis 70. 1 3.68 0.54 10.22 3. 07 12. 50 0.14 0.09 Kucje 

80.00 4.02 0.81 5..13 1.95 7.79 0.07 0.10 Ahnmg 
Mcan 75.00 3.90 0.68 7.83 2.51 10.15 0.11 0.1(1 
Aliscanthus sinensis 62.70 2.62 0.22 14.:39 2.06 18.01 0.09 0.06 Jeju 

I.,gmtue: Lespedeza cuneata 57.67 5.72 0.90 17. 03 2.11 19.87 0.26 0.07 Kwangsan 

61.50 5.23 0.90 13.65 2.05 16.69 0.413 0.06 Jinju 
63.20 5.06C 0.57 12.57 1.90 16.70 0.35 0.07 Kucjc 
53.33 5.97 0.97 12.12 2.33 20.26 0.57 0.07 JejU 
62.00 5.90 0.883 10.57 1.95 18.7o 0.36 0.08 Jirisan 
60.00 5.11 0.77 1,1.52 -117 18.13 0.34 0.05 Jirisan 
50.00 6.50 0.56 18.90 1.95 22.0' 0.50 0.07 Yid 
55.00 5.55 1.14 12.00 2.59 23.73 0.54 0.07 Andong 
60.70 5.49 0.63 12.30 3.14 17.75 0.31 0.08 Hwasan 

Mean 58.16 F5.50 0.81 13.71 2.17 19.33 0.41 0.07
 
Lespedeza cylissides 60.00 6.146 1.42 7.92 1 
 .; 22.81 0.20 0.04 Kwangsan 

63.00 5.65 0.69 11.16 4.31 15.18 0.27 0.04 Yiri 
54.00 6.21 1.81 9.37 3.38 25.23 1.41 0.06 Andong 

Mean 59.00 6.11 1.31 9.48 3.02 21.07 0.67 0.05 
Lespd'za striata 61.00 6.01 1.17 13. 11 2.1.1 16.29 0.31 0.10 Kwamgsan 

60.67 5.95 1. .') 11.56 2.26 15.38 0.29 0.13 Jinju
 
53.65 7.18 0.71 18.07 ,1.86 15.54 0.35 0.12 Kueje 
65.00 5.59 0.97 10.28 2.15 16. 02 0.31 0.38 Yiri 
76.50 4.64 0.50 7.63 1.48 9.26 0.25 0.06 Dackwannyung 
56.67 6.52 0.97 13. 15 2.59 20. 10 0.46 0.08 Andong 
48.78 8.20 2. 69 16.32 3.22 20.81 0.31 0.11 Hwasan 

Mean 58.90 6.30 1.17 13.35 2.67 16.20 0.33 0.10 
Pueraria thunbergiana 70.50 4.76 0.80 1.51 2. 67 11.71 0.27 0.04 Jinju 

72. 17 5.52 0.63 7.18 2.29 12.22 0.47 0.05 Kueje 

75.00 6.85 0.77 5.84 2.10 9.44 0.39 0.07 Jirisan 
72.00 3.98 0.65 9.46 1.88 12.04 0.44 0.04 Jirisan 
59.33 5.18 0.76 12.61 3.55 18.57 0.98 0.09 Andong 
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C. C. C. C. 

Spciesture	 NFE Ca RemarksYearFamiy 	 PYear Family Species Mos- Prot. Fat 	 Fiber Ash 
% % °,/ 0/6 0 % % % 

0/O ,1'/00 0 , 01 

0.09 Yongin66.80 4.20 0.75 11.97 1.87 14.40 0.43 

Mean 69.63 5.08 0.73 9.10 2.39 13.07 0.50 0.08 

Lespedeza spp. 63.83 6.28 0.87 11.84 1.45 15.74 0.33 0.08 Jeju 

10.27 1.16 14.86 0.27 0.08 Jirisan69.00 3.62 1.10 

60.00 5.77 1.31 14.13 1.52 17.27 0.30 0.05 	 Yiri 

22.80 0.72 0.07 Andong51.67 6.13 2.28 14.63 2.49 
0.45 0.03 Yongin58.66 	 5.01 1.52 11.77 1.51 21.53 

Hwasan55.22 5.52 1.14 18.47 2.16 17.50 0.46 0.07 

Mean 59.73 5.39 1.37 13.52 1.72 28.28 C 42 0.06 

11.17 1.49 18.21 0.54 0.03 YonginAmorpha fructicosa 63.70 4.46 0.97 
15.97 0.26 0.05 Hwasan66.47 5.00 0.98 10.01 1.56 

Mean 65.99 4.73 0.98 10.59 1.53 17.09 0.40 0.04 

Shrubs: Robinia pseudo acacia 76.70 4.37 0.81 4.37 1.18 12.59 0.32 0.04 Kueje 

0.65 0.09 Andong61.67 9.48 1.12 7.32 2.48 17.93 

Mean 69.19 6.93 0.97 5.85 1.83 15.26 0.49 0.07 

1.14 9.26 1.34 17.66 0.32 0.05 YonginBetula platyphylla 64.18 6.43 

Mean 64.18 6.43 1.14 9.26 1.34 17.66 0.32 0.05 

10.21 2.32 13.17 0.20 0.07 Jirisan0.86Carduaceae: Artemisia asiatica70. 00 3.45 
2.12 9.28 0.19 0.07 Dackwannyung78.13 4.55 0.51 5.41 

16.41 0.29 0.09 Yongin66.44 4.96 1.24 8.26 2.68 

0.22 0.08 Hwasan72.95 4.43 1.32 6.05 2.42 12.83 

Mean 71.88 4.35 0.98 7.48 2.38 12.92 0.23 0.08 

59.33 3.66 1.13 13.09 2.61 20. 18 0.43 0.09 	 JejuArtemisia japonica 
Yongin69.89 2.66 0.95 7.63 2.37 16.49 0.29 0.04 


0.92 7. 50 2.70 18.21 0.36 0.04 Hwasan68 59 2.10 

Mean 65.94 2.81 1.00 9.46 2.56 18.29 0.36 0.06 

,"1Moisture content 

Digitariasanguinalishad the highest moisture content of 80.17% in 1968 and of 76.98% in 1969 among 

the grass species. Other annuals such as Bcckmannia erucarformis, Paspalum thunbergii and Setaria viridis 

such as Arundinella hirta, 7hemeda japonicahad relatively higher moisture content than perennials 

Miscanthus purpurascensand Eulia speciosa. 

moisture content in Legumes.Puerariathunbcrgiana was the only species which has relatively high 


than Artemisia japonica in Carduaceac species.
Artemisia asiaticashowed higher water content 

higher wa.r content than those collected from hillMixed grasses collected from paddy areas showed 

sides. It appeared from the results that soil conditions and botanical composition of mixed grasses might have 

affected the difference in moisture content. 

(2) Crude protein content 

shrubs showed higher crcde protein content than giass species in general. Arun-Leguminous species and 
of 2.21% than other species such as Phragmitesdinella hirta had a relatively lower protein content 

Digitariasan
prosturatus (5.63%), Beckmannia erucaeformis (3.90%), Paspalun thunbergii (2.67%), 

and Setaria viridisguinalis (2.34%), Zijania caduciflora (4.63%), Eragrostis ferruginea (3.70,0) 

(2.99%). 
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All the legumes tested had higher crude protein content than that of grass species and shrubs, i.e. 

Lespedeza striata (6.3%), Lespedeza cytissidcs (6.110,o), Lespedeza cuneata (5.5%), Lespedeza spp. 

(5.39%,), and Puerariathunbergiana (5.08%). 

Robinia pseudo acacia had the highest protein content of 6.93% among the herbage plants tested. 

Artemisia asiatica (4.5%) showed higher protein content than Artemisia japonica (2.81%). 

(3) Crude fat content 

Crude fat content was the lowest portion in proximate composition of the native herbage plants. 

Eragrostisferruginea (0.77%), Phragmitesprosturatus (0.72%), Cymbopogon goeringii (1.22%) and 

showed relatively high crude fat content in grass species. Crude fat contents ofFestuca ovina (1.25%) 

legumes (1.61%) and shrubs (1.32%0) were higher than that of grass spc:ies (0.70%) when they were 

averaged for the data obtained in 1968. The crude fat content of Lespedeza spp. (1.37%), Lespedeza 

to 


species. There were no differences in crude fat content among the carduaceac spccies tested.
 
cytissides (1. 310,)) and Lspedza striate (1. 17?,,) in legumes was known be highest among all native 

(4) Crude fiber content 

Of the grass species the crude fiber contenst of Digitariasanguinalis (5.70%, 7.23%) and Phragnites 

in 1968 and 1969 was lower than other grass species. In 1969,prosturatus (12.42%, 12.11%) determined 

and Paspalum thunbergii(8.33%) also showedBeckrmannia erucaeformis (7.83%), Setaria viridis (9.91%) 


grass species.
relatively lower crude fiber content than other 

Of the legurnenous species Puerariathunbergiana was found to lave the loIwest fiber content. In general 

the crude fiber contents of hgumes appeared to be lower than those of grasses. 

Robinia pseudo ec.acia had the lowest fiber content of 17.87% in 1968 and of 18.98% in 1969 on dry 

herbage plants analyzcd. Mixed giasses collected from paddy area showedmatter basis among the native 

fiber content wlicn comp~ard to that of mix d grasses collected from hill sidesconsiderably lower crude 

crude fiber content than in 1968(7.41% vs. 14.21%). Data obtained in 1969 was found to be higher in 

have been duedue to inclusion of materials collected in Octobeur in the foirfer. Othor possible factors might 


to year difference, clina ic conditions and different locations of collection.
 

(5) Content of Ca and P 

Although there were no big differences in Ca content among species within families, there appeared to be 

slight differences between familits. In general, shrub and legume family showed higher content of Ca than 

that of the grass family. The results showed no practical difference in P content of the native herbage 

plants analyzed. 

No direct comparison was possible with the limited data published on this matter. Some of the results 

showed a similar trend in chemical composition ofobtained by the Livestock Experiment Station (1968)2 

present study. Contentnative grasses. Comparison with Morrison could not be made with the results of the 
' 

of Ca and P were very much similar to those obtained by Chiang (1967, 1968) ,10. 

b. Effect of stage of maturity on chemical composition. 

(1) Individual species 

In 1968, herbage samples were collected from Songhwan, Jeju and Yongin area monthly(May to Oct), 

and in 1969, herbage samples we-c :'rso collected in June(preblooming stage), August(blooming stage) and 

presentedOctober(post blooming stage) from 11 different locations throughout the nation. The results are 


in Table 3.
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Year Family 

Table 3. Effect of stage of maturity on chemical composition of 

native herbage plants(Dry matter basis, ,) 

Stage C. C. C. C. 
of Prot. Fat Fiber Ash NFE CaSpecies mat. 

some 

I Remark s 

1968 Grass: Arundinella hirta June 

July 

Aug. 

Sep. 

Oct. 

7.05 

6.47 

5.94 

5.64 

4.73 

U/ 

'0 

2.49 

3.17 

2.76 

2.00 

1.42 

UJ, 

,U0 

33.18 

34.69 

34.84 

34.55 

34.69 

0' (/ 

4.19 

4.73 

4.07 

9.12 

1.67 

0/ 

( 

53.09 

50.94 

52.29 

53.69 

57.49 

U/ 

/0 

-

--

-

"0 

-

-

-

-

Mean 5.97 2.37 34.39 3.76 53.50 . 

Themeda japonica June 

July 

Aug. 

Sep. 

Oct. 
Mean 

8.51 

6.96 

6.11 
6.07 

5.95 
6.73 

3.02 
3.00 

3.06 
1.57 

1.97 
2.52 

35.25 4.97 

35.17 5.76 

32.8.1 6.28 

38.11 4.66 

40.58 4.82 
36.39 26.49 

48.52 

49.11 

51.8 
49.59 

46.68 
49. 12 

-

--

-

-

-

-

-

Miscanthus purpurascens June 

July 
Aug. 
Sep. 
Oct. 

6.71 

6.02 

5.87 
5.68 
5.85 

1.82 

3.02 

2.13 
1.75 
1.49 

35.03 

36.92 

33.23 
34.43 
37.07 

4.49 

4.04 

9.51 
4.63 
6.47 

51.96 

49.98 

54.68 
53.53 
49.15 

--

-
... 

-

-

. 

Mean 6.03 2.04 35.34 4.83 51.86 

Eragrostisferruginea June 

July 

Aug. 

Sep. 
Oct. 

Mean 

9.03 

7.50 

7.39 

8.44 
7.36 

7.94 

2.71 

3.62 

3.17 

2.02 
2.43 

2.79 

34.90 

37.21 

37.58 

38.97 
39.54 

37.64 

9.31 

4.65 

4.74 

4.01 
4.57 

4.16 

49.05 

74.02 

47.12 

46.59 
,'r.1l 

47.17 

. 
-1 -

-

Jmperata cylindrica May 
June 

6.67 

6.52 
1.55 

1.58 
31.72 

34.20 
,.73 

4.36 
55.34 

53.33 

. . 

-

July 
Aug. 

Sep. 

Oct. 

6.53 
6.48 

7.17 

7.62 

2.93 
2.41 

2.04 

2.27 

35.35 
33.78 

35.26 

-8.54 

4.39 
3.75 

5.96 
4.57 

50.84 
53.62 

49.67 
46.70 

-

-
-

-
-

-
-

Mean 6.83 2.13 34.81 4.63 51.58 -

Paspalum thunbergii July 

Aug. 

Sep. 
Oct. 

12.37 

8.97 

8.37 
7.93 

4.78 

3.26 

1.76 
1.52 

29.42 

36.13 

36.17 
36.80 

8.35 

5.97 

6.56 
5.64 

45.08 

45.67 

47.14 
48.11 

-

-

-

-

-

Mean 9.41 2.83 34.63 6.63 46.50 --

Cymbopogon goeringii May 
June 

7.23 
7.78 

3.29 
2.93 

27.43 
33.13 

6.87 
4.18 

55.18 
51.84 

-

-

-

July 

Aug. 

Sept. 

Oct. 

6.69 

5.40 

5.34 

4.93 

4.51 

4.08 

3.66 

3.35 

31.66 

33.40 

35.93 

36.85 

4.95 

4.76 

3.81 

4.66 

52.18 

51.85 

50.57 

50.21 

-

-

-

-

-

-

-" 
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Stage C. C. C. C. 

Year Family Species ofMat. Prot. Fat 
- ,, %6/ 

,U "I 

Fiber 
-
I 

Ash 
%-,,
1 

NFE Ca 
o, - 0 
0 U0 

P 

, 

Remarks 

Mean 6.23 3.64 33.07 4.87 51.97 - -

Digitaria sanguinalis July 19.07 5.08 20.38 10.86 44.41 - -

Aug. 12.64 4.37 29.77 9.09 44.13 

Sept. 9.80 2.18 35.71 7.52 44.79 -

Oct. 6.25 2.53 40.01 6.89 44.32 - -

Mean 11.94 3.54 31.47 8.59 44.41 -

Agropyrum senicostum June 11.48 3.08 33.36 5.66 46.42 -

July 7.02 2.71 36.46 5.54 48.27 -

Mean 9.25 2.90 34.91 5.60 47.35 --

Zoysia japonica June 10.03 2.58 31.60 3.79 52.00 -

July 9.17 3.55 31.56 5.11 50.61 - -

Aug. 7.41 3.97 33.76 5.07 49.79 - -

Sept. 7.24 5.16 33.65 5.03 48.92 - -

Oct. 6.48 1.49 33.11 5.16 53.76 --

Mean 8.07 3.35 32.74 4.83 51.02 - -

Selaria viridis July 9.25 3.17 35.64 5.98 45.96 - -

Aug. 6.31 2.64 36.77 7.11 47.17 - -

Sept. 8.67 1.51 39.65 7.50 42.67 -

Oct. 5.76 2.16 36.54 9.52 46.02 ... . 
Mean 7.50 2.37 37.15 7.53 45.46 --

PhragmitesprosturatusAug. 13.37 2.93 29.52 12.24 41.9.1 0.23 0.15 
Sept. 10.27 2.14 28.17 14.57 44.85 0.29 0.12 

Mean 11.82 2.54 28.85 13.41 43.40 0.26 0.14 

Calarnagrostis Aug. 6.52 1.72 35.35 5.35 51.07 0.55 0.08 
arundinacea Sept. 6.21 2.22 35.67 5.64 50.27 0.52 0.C8 

Moan 6.37 1.97 35.51 5.50 50.67 0.54 0.08 

Legume: Lespedeza cuneata 	 June 14.77 2.98 26.54 4.17 51.54 ... ... 

July 13.52 3.28 31.97 4.54 '16.68 - -

Aug. 13.11 2.62 33.81 3.92 46.55 - -

Sept. 12.94 2.09 35.33 3.66 45.99 - -

Oct. 10.15 3.60 37.56 4.47 44.22 - -

Mean 12.90 2.91 33.04 4.15 47.00 - -

Lespedcza 'striata 	 July 17.53 5.31 25.09 6.35 45.72 - -

-Aug. 17.33 4.00 28.44 6.58 43.65 -
Sept. 15.21 3.11 32.30 4.21 45.17 - -

Oct. 7.42 2.52 37.37 4.00 48.69 - -

Mean 14.37 3.74 30.80 5.29 45.81 -- -

Puerariattunbcrgiana	May 19.86 0.75 14.99 8.36 56.03 -

June 21.30 3.25 26.76 7.00 41.69 - -

July 18.64 3.67 29.58 7.97 40.15 - -


Aug. 16.73 4.17 26.90 4.12 48.09 - -


Sept. 19.58 2.76 23.39 7.11 47.16 - 
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Year Family Species 

Stage 
ofmat. 

Oct. 

C. 
Prot. 

0/ 

16.13 

C. 
Fat 

0/ 
, ,0 

3.69 

C. 
Fiber 

0 
,0 

23.51 

C. 
Ash 

01.1 

9.13 

NFE 

M0/ 

47.54 

Ca 
/ 

--

P 
0 

Remarks 

Mean 18.71 3.05 24.19 7.28 46.78 -

Cassia nomame July 

Aug. 
18.48 

16.23 
5.38 
5.59 

20.38 
26.00 

5.41 
3.87 

50.39 
48.31 

.. .. 

. . 

Sept. 
Oct. 

13.92 
12.44 

4.09 
5.11 

29.68 
39.74 

2.85 
3.05 

49.45 
39.66 

-

- -

Mean 15.27 5.04 28.95 :3.80 46.95 - -

Dunbariavillosa June 15.14 3.23 27.94 4.09 49.60 - -

July 17.52 

Aug. 16.17 
Sept. 13.78 

Mean 15.65 

4.70 

4.43 
4.38 

4.19 

30.08 

24.75 
21.81 

26.15 

4.40 

4.34 
4.33 

4.29 

43.29 

50.32 
55.70 

49.73 

-
-
. 

-

-
-

-

Indigofera koreana June 18.16 
July 16.24 

Aug. 18.51 

Sept. 13.51 

Mean 16.61 

4.26 
4.34 

3.95 
4.58 

4.28 

24.55 
23.96 

15.84 
23.74 

22.02 

5.27 
6.23 

6.51 
4.15 

5.54 

47.76 
49.24 

55.18 
54.02 

51.55 

-

--

--

-

... 

-

-

-

-

Amorpha fructicosa June 

July 

Aug. 

28.28 

24.03 

25.43 

3.74 

6.46 

6.8.4 

13.14 

17.14 

17.82 

4.37 

4.84 

4.64 

50.47 

47.53 

45.26 

-

-

-

-

-

Sept. 21.90 

Oct. 19.96 

5.30 

4.29 

17.52 

16.94 

3.84 

4.78 

51.44 

54.03 -

-

-

Mean 23.92 5.33 16.51 4.49 49.75 

Lespedeza bicolor June 
July 
Aug. 

19.93 
19.65 
16.08 

3.57 
5.25 
4.98 

23.0U6 
25.50 
27.35 

4.57 
4.86 
4.72 

48.87 
44.74 
46.87 

-

-

-

-

Sept. 

Oct. 

16.20 

13.93 

2.53 

4.87 

25.29 

29.98 

4.79 

4.21 

51.19 

47.01 

-

-

-

-

Mean 17.16 4.24 26.24 4.63 47.74 -

Shrub: Robinia pseudo acacia June 31.20 
July 31.79 
Aug. 27.36 
Sept. 27.59 

Oct. 17.54 

Mean 27.10 

3.74 
6.30 
6.00 
5.28 

4.27 

5.12 

9.14 
11.46 
15.02 
16.24 

13.70 

13.11 

5.78 
5.68 
4.81 
4.25 

4.32 

4.97 

50.14 
44.70 
46.81 
46.64 

50.17 
49.69 

. 

-

-

-

-

-

Betula platyphylla Aug. 
Sept. 
Mean 

20.00 
17.85 
18.93 

3.33 
2.52 
2.93 

23.22 
32.53 
27.87 

5.74 
4.31 
5.04 

47.70 
41.75 
45.23 

1.17 
1.31 
1.24 

0.08 
0.12 
0.10 

June 

Carduaceae: Artemisia asiaticaJuly 

Aug. 

Sept. 
Oct. 

15.58 
11.73 

13.93 

12.81 
9.02 

3.65 
4.12 

5.08 

5.27 
3.98 

15.05 
20.56 

24.68 
33.51 
33.68 

9.97 
8.23 

8.43 
5.92 
4.55 

55.75 
55.36 

47.88 
42.49 

48.77 

-. 
. 

-
-
-

.. 

-

-
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Stage G. C. C. C. 
Year Family Species ofmat. Prot. Fat Fiber Ash NFE Ca P Remarks 

U,' U/ -- 3 U3 

Mean 12.61 4.42 25.50 7.42 50.05 - --

Artemisia japonica June 9.21 2.07 23.97 6.88 57.88 -

July 8.03 2.74 31.42 6.07 52.02 - -

Aug. 7.00 2.42 25.22 5.67 59,68 -
Sept. 7.60 2.00 28.50 9.35 57.55 -

Mean 7.96 2.24 27.28 5.74 56.78 - -

1969 Grass: Arundinella hirta June 7.73 1.68 34.26 5.61 50.43 0.30 0.14 
Aug. 6.36 1.26 9.36 5.51 47.63 0.24 0.15 
Oct. 5.14 1.04 38.52 5.38 49.94 0.22 0.10 
Mean 6.41 1.33 37.38 5.50 4).33 0.25 0.13 

Phragmiitespurpurascens June 16.53 2.45 30.89 10.10 41.22 0.28 0.19 
Aug. 14.45 2.06 33.27 10.30 39.99 0.21 0.15 
Oct. 12.77 1.63 30.63 11.07 43.90 0.19 0.11 
Mean 14.58 2.05 31.60 10.49 41.70 0.23 0.15 

Themeda japonica June 66.90 1.73 32.84 7.87 49.74 0.45 0.14 
Aug. 6.79 1.40 38.71 6.64 46.45 0.30 0.14 
Oct. 5.36 1.48 37.96 6.72 48.50 0.26 0.10 
Mean 6.35 1.54 36.50 7.08 48.23 0.34 0.13 

Miscanthuspurpurascns June 8.31 2.00 34.56 5.87 49.26 0.25 0.15 
Aug. 7.81 1.51 39.62 5.71 45.36 0.25 0.14 

Oct. 5.30 0.83 38.70 5.60 49.85 0.21 0.11 
Mean 7.14 1.15 37.63 5.73 48.16 0.24 0.13 

Eragrostisfirruginea17 JuuII 11.77 3.02 30. 30 6.34 48.58 0.28 0.30 
Aug. 9.85 2.09 36.74 6.81 44.50 (0.21 0.28 
Oct. 7.70 1.23 33.85 6.58 50.58 0.23 0.23 
Mean 9.77 2.11 33.63 6.58 47.89 0.25 0.27 

Imperata ylindrica June 8. 19 1.91 26. 28 1.86 48. 73 0.22 0.15 
Aug. 6.87 1.99 18.59 4.80 17.76 0.25 0.14 
Oct. .1.46 1.59. 39.32 .1.29 50.35 0.23 0.09 
Mean 6.51 1.81 38.06 -1.65 48.95 0.23 0. 13 

Zijania caducirlora junni 14.40 2.58 32.59 12.00 38.41 0.21 0.17 

Aug. 12.47 1.37 :34.57 11.45 40.14 0.23 0.15 
Oct. 7.67 2.14 32.7.1 11.90 45.55 0.20 0.07 
Mean 11.52 2.03 33.30 11.78 41.317 0.21 0.13 

Paspalurnthunbergii JUn' 12.49 3.39 28.52 8.14 '17.47 0.29 0.22 
Aug. 8.91 1.22 38.66 7.65 43.56 0.25 0.15 
Oct. r.93 1.09 35.15 7.04 50.80 0.16 0.17 

Mean 9.11 1.90 34.11 7.61 41728 0.23 0.18 
Cymbopogon gorringii June 8.87 3.48 30.54 6.67 50.44 0.32 0.16 

Aug. 6.87 3.12 38.30 6.08 42.74 0.30 0.14 

Oct. 5.33 2.94 37.84 5.04 48.85 0.17 0.12 
Mean 7.02 3.18 35.56 5.94 47.34 0.26 0.14 
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Yera Family Species 

Stage 

omat. 

C. 

Prot. 
U' 

C. 

Fat 
VI' 

C. 

Fiber 
tU, 

C. 

Ash 
U' 

NFE 
0' 

Ca 
0/ 

P Remarks 

Eulia spcciosa June 7.34 1.87 37.88 6.45 46.47 0.25 0.16 

Aug. 

Oct. 

8.51 

5.64 

2.28 

1.23 

34.79 

39.65 

6.32 

5.49 

48.11 

48.00 

0.29 

0.23 

0.13 

0.13 

Mean 7.16 1.79 37.44 6.09 47.53 0.26 0.14 

Digitariasanguinalis June 

Aug. 

Oct. 

18.36 

10.67 

9.56 

3.37 

2.51 

1.42 

25.79 12.48 

31.73 10.03 

32.67 10.00 

39.99 

45.07 

'16.36 

0.39 

0.28 

0.31 

0.45 

0.34 

0.28 

Mean 12.86 2.43 30.06 10.84 4:3.81 0.33 0.36 

Andropogon micranthus June 
Aug. 

Oct. 

Mean 

9.21 

7.68 

5.29 

7.39 

1.87 

1.76 

1.08 

1.57 

32.09 

35.55 

35.01 

:,1.22 

8.33 

8.05 

9.15 

8.51 

48.51 

,16.95 

49.47 

48.31 

0.36 
0.31 

0.29 

0.32 

0.20 

0.18 

0.12 

0. 17 

Calamagrostisarundinacea June 

Aug. 
Oct. 

Mean 

9.78 

10.01 

7.40 

9.06 

1.99 

2.57 

1.60 

2.05 

34.18 

:18.59 
3,9.52 

:17.53 

7.92 

9.74 
8.85 

8.-3.1 

15.81 
39.10 
42.64 

42.52 

0.21 

0.25 

0.18 

0.22 

0.13 
0.18 

0.12 

0.14 

Eccoilopus cotulifer June 
Aug. 

Oct. 

Mean 

9.21 
8.59 

7.46 

8.43 

2.53 
1.81 

1.00 

1.78 

34.45 
37.56 

37.99 

3;. 67 

6.39 
6.42 

6.5.1 

6.35 

,18. 86 
45.63 

47.29 

47,26 

0.39 
0.44 

0.39 

0.11 

0.19 
0.19 

0. 14 

0.17 

Pennisetum japonica Junc 
Aug. 

Oct. 

13. 96 
9.48 

7.36 

2.88 
1.94 

1.26 

:10.88 9.90 
36.17 8.19 

36. 03 8.89 

12.33 0.33 
13.93 0.30 

15.18 0.:1 

0.32 
0.26 
0.22 

Mean 10.27 2.03 :1..79 S.99 .13.9) 1.:u 0.27 

Agropyrum semicostui June 

Aug. 

Oct. 
Metat 

13.86 

-
-

13. 86 

2. .17 
-

. 

2.47 

:I0.56 
-

W.56 

7. ,4; .15.67 

7, 16 .15.67 

t.3:130.25 

0.23 .2" 

Festuca ovina June 

Aug. 

Oct. 

Mean 

7.5.1 
8.09 

7.77 

7.80 

3.22 

2.61 

2.75 

2.86 

41. (; '5.17 5 .4';I 
11;. 69 5. ,2 ,16.-0 

35. 53 5. 5, 
332.9.1 5.52 .19.,'3 

. ,250..8 
1.1,8 0.10 

. 1!j. 10 

(1.51 0.() 

Zoysia japonica Jun, 

Aug. 

Oct. 

Mean 

7.003 

9.26 

6.80 

7.70 

1.97 

1.58 

1.19 

1.58 

31. II 

3.1. 67 

33.35 

:13. Of 

5. 92 

5.57 

8.5) 

6.66 

53.97 

.18.93 

50.18 

51.03 

0.23 0.16 

0.25 0.27 

).:-10.299 

0.27 0.2,1 

Setaria viridis June 

Aug. 

13.01 

10.43 

2.62 

2.38 

26.23 

35.30 

5.10 

L1.I1 

5:3.05 

40.78 

0.,10 

0.33 

0.29 

0.39 

Oct. 
Mean 

8.07 

10.50 

1.94 
0.31 

35.25 11.17 

32.26 9.13 

43.58 

45.80 

0.37 

0.37 

0.3.1 
0.31 

Beckmannia erucaeformis June 16.18 2.92 30.61 10.00 40.30 0.40 0.37 

Aug. -- - .. - - -. 



18 

- Stage C. C. C. C. 

Year Family Species ofmat. Prot. 
. . 

Fat 
00 

Fiber 
1 

Ash NFE Ca 
001U / / 

P 
0 

Remarks 

.0 0 0 ) 0 0 .0 

O ct. - . . . . . . 
Mean 16. 18 2.92 30.61 10.00 40.30 0.40 0.37 

Miscanthus sinensis 	 June 6.95 1.15 38.60 5.25 48.07 0.19 0.14 
Aug. - - - -- -

Oct. - - - - - - -

Mean 6.95 1.15 38.60 5.25 48.07 0.19 0.14 

Legume: Lespedeza cuneata 	 June 14.47 1.83 29.84 5.77 48.11 1.00 0.17 
Aug. 12.23 2.00 36.37 4.54 44.86 0.75 0.17 
Oct. 11.14 2.03 39.34 5.17 42.32 1.00 0.34 
Mean 12.61 1.95 35.18 5.16 45.10 0.92 0.24 

Lespedeza cylissides 	 June 15.85 3.19 20.22 4.16 56.58 1.02 0.11 
Aug. 14.97 2.82 26.92 9.47 45.84 2.01 0.16 
Oct. 12.09 5.40 17.39 8.30 56.83 0.51 0.10 
Mean 14.30 3.80 21.51 7.31 53.08 1.18 0.12 

Lespedeza striata 	 June 16.25 4.26 25.78 6.90 46.81 1.06 0.26 
Aug. 16.11 2.17 33.24 5.78 42.71 0.88 0.22 
Oct. 14.88 2.52 38.49 6.78 37.34 0.74 0.24 

Mcan 15.75 2.98 32.50 6.49 42.29 0.89 0.24 

Puerariathunbergiana	June 18.21 2.17 28.18 7.82 43.63 1.74 0.21 
Aug. 15.28 2.48 35.43 7.06 39.75 1.42 0.17 

Oct. 13.69 2.25 30.09 8.24 45.71 1.84 0.14 
Mean 15.73 2.30 31.23 7.71 43.03 1.67 0.17 

Lespedeza spp. 	 June 17.15 3.34 28.69 3.81 47.01 0.82 0.17 
Aug. 13.79 3.39 31.72 '4.51 '16.60 0.93 0.18 
Oct. 11.23 3.13 36.70 4.43 44.52 1.94 0.12 
Mean 14.06 3.29 32.37 4.25 46.04 1.03 0.16 

Amorpha fructicosa 	 June 19.73 3.47 20.14 4.28 52.39 1.01 0.17 
Aug. 16.32 3.85 25.90 4.59 49.35 1.45 0.15 
Oct. 7.71 1.62 39.71 4.30 46.67 0.90 0.05 
Mean 14.59 2.98 28.58 4.39 49.47 1.12 0.12 

Astragalus membranaceus 	June 17.12 2.76 17.97 4.88 57.27 1.06 1.04 
Aug. 14.01 2.75 24.92 6.94 51.40 0.97 0.17 
Oct. 7.23 1.69 34.52 ,t.73 51.84 1.69 0.04 
Mean 12.79 2.40 25.80 5.52 53.50 1.24 0.12 

Shrub: Robinia paeudo acacia 	June 27.04 2.98 16.40 5.44 48.14 1.72 0.26 
Aug. 24.29 2.96 18.25 6.43 48.09 1.26 0.24 
Oct. 19.26 3.27 20.31 5.80 51.37 1.68 0.17 
Mean 23.53 3.07 18.32 5.89 49.20 1.55 0.22 

Carduaceae: Artemisia asiatica	June 19.95 4.26 19.59 9.92 46.29 0.80 0.25 
Aug. 14.14 3.68 30.60 8.06 43.52 0.79 0.29 
Oct. 15.43 3.53 24.09 8.15 48.81 0.92 0.27 
Mean 16.51 3.82 24.76 8.71 46.21 9.84 0.28 
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Stage C. C. C. C. 
Year Family Species of Prot. Fat Fiber Ash NFE Ca P Remarks 

0/ o/ o/ 5/ (( / "(5/ . . . .... .
 
) O .O /0 U0 0 UArtemitia japonica June 11.20 3.26 20.02 8.89 56.63 1.20 0.21 

Aug. 6.64 3.04 32.44 6.48 51.40 0.68 0.16 
Oct. 7.55 2.56 27.63 7.89 54.39 1.34 0.14 
Mean 8.46 2.95 26.70 7.75 54.14 1.07 0.17 

Artemisia gigantea June 9.84 3.33 36.02 10.86 39.94 0.10 0.11 
Aug. 12.36 3 74 34.61 9.24 40.06 0.53 0.19 
Oct. 7.03 2.53 37.66 7.29 45.49 0.46 0.09 
Mean 9.74 3.20 36.10 9.13 41.83 0.36 0.13
 

Other: Carex birvensis June 9.17 2.89 29.42 
 6.44 52.10 0.24 0.11 
Aug. 8.98 2.27 30.99 6.67 51.60 0.26 0.10 
Oct. - -  - - -. --
Mean 9.08 2.58 30.21 6.56 51.85 0.25 0.11 

From the retults of 1968, it was indicated that the earlier the growing stage tile higher the content of 
crude protein and the lower the content of (-rude fiber in grass species in general. There were, however, 
some exceptions, for example, in the case of Imperata cylindrica the crude' protein showed C'er increasing 
trend as the stage of maturity progressed. Content of crude protein in June showed the highest figures with 
slight decreasing tendency until September and dropped sharply thereafter. There was no consistency in fiber 
content change due to stage of maturity in grass species as a whole.
 

In leguraes, the crude protein content deereaseI 
 sharply as the stage of maturity progresseid, however, no 
significant difference occurred in the crude filer content, except Lespedeza bicolar in which the tihtr conttit 
increased as the stage of naturity progressed. There were sharper decreases in the protein content and in
creases in tte fiber content in shrubs and in species of carduaceae family. No lig change occurred in other 
chemical compositions such as crude fat and crude ash. From the results obtained in 1969, the decrease of 
crude protein as the progress of stage of maturity was sharper with the species that had higher initial 
protein content such as Eragrostisferruginea, Digitaria sanguinalis, Zijania caduciflora, I'aspalum thun
bergii and Pennisetum japonica than the species that had a lower initial crude protein content. The crude 
protein content of some glass species such as Zijania caduc flora, Paspalun thunbergii and Digitaria san
guinalis dropped as much as 50% of the initial content as the stave of maturity progressed fron June to 
October. Itmay he conclud(d from the rcsult that native grass(s should be cut during the tncnth of Auguit 
when maximum utilization of crude protein is concerned. Crude fiber cotrtnt of grass species generally 
increased sharply from June to August and decreased slightly therefter (Fig. 1). 

In legumes, the decrease of crude protein content ri the stage of maturity progressed was greater than in 
the case of grasses. Crude protein content of Amorpha fructicosa and Astragalus membranacens decreased 
from 19. 73% and 17. 12% in June to 7.71% and 7.23,, in October, respectively. Crude fiber content of all 
the legumes except Puerariathunbergiana and Lespcdcza cytissides increase(] as the maturity stage progres

sed (Fig. 1 and 2). 
In carduaceae family, crude protein content was decreased as the stage of maturity progressed, and the 

difference was greater from June to August than from August to October. Content of crude fiber increased 
from June to August decreased slightly from August to Octber. The reasons of the decrease of fiber con
tent in late growing stage are not known. 

Crude fat content of all the grasses analyzed except Themeda japonica, Calamgrostiserundinacea, Festuca 
ovina and Zoysia japonica decreased as the stage of maturity progressed. Three different types occurred in. 
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Fig 1. Seaonal changes in crude protein Fig 2. Seasonal changes in crude fiber content 

content (mean of 1969) (mean of 1969) 

legumes that (1) fat content increased from early growing stage to late growing stage such as Lespedeza 

cuneata, (2) that fat contunt decreased from June to August and thereafter increased such as Lespedeza 

cytissides and Lespedeza striata, and (3) that fat content increased from June to August and decreased 

from August to October. 

Effect of growing stage on tIle content of Ca and P are summarized in Table 4. 

Table 4. Effect of stage of maturity on Ca and P content (Average, ,). 

Ca P 

Family June Aug. Oct. June Aug. Oct. 

Grasses 

Legumes 

Carduaccae 

0.31 

1.18 

0.70 

0.28 

1.20 

0.68 

0.25 

1.21 

0.91 

0.21 

0. 19 

0.20 

0.20 

0.23 

0.21 

0.16 

0. 15 

0.17 

Althoughihe conctit of Ca and P in grasses appeared to be dcrcased, as the stage of maturity progre

ssel!, ihat of ltguns did not change vvry nuco. No big difference was found in the content of P in all 

familit's. 

(2) Mixt-d grasst's 

Mixe-d grasses wvr, collhcted from seven different locations, i.e. Yongin, Jinju, Andong, Kuej,, Jirisan, 

Dacklwannyung and Sulwon area in Jane, August and October and their cheinical compositions are sum

marized inTable. 5 

Crude protein ontelnt of iixnd .grasses dropped sharply from August to October but no clear picture was 

obtainable from June to August. As shown in t lt able 5, in the mixed grasses which originated from 

Yongin, Jinju and Andong area, the crude protein content remained unchanged or increascsd slightly whereas 

tie crude protein content of mixed grasses which originated from Dackwannyung and Suwon area de

creased from June to August. It may be thought from the results that this difference was due to different 

botanical compositions of mixed grasses and area differences. 

Crude fiber content was increased, in general, from August to October with a few exceptions. 
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Table 5. Seasonal Changes in chemical composition of mixed native herbage 
plants (D.M.%). 

Year Origin ofmixed grasses Stage of maturity C.Prot. C.Fat C.Fiber C.Ash NFE 

1969. Yongin June 
Aug. 
Oct. 
Mean 

5.98 
6.33 
4.50 
5.60 

0.32 
0.43 
1.44 
0.73 

36.77 
38.42 
42.86 
39.35 

12.11 
5.16 
5.01 
7.43 

44.82 
49.66 
46.19 
46.89 

Jinju June 
Aug. 
Sept. 
Mean 

7.60 
7.86 

6.34 
7.27 

0.70 
1.03 

0.36 
0.69 

40.46 
41.34 

42.50 
41.43 

6.13 
6.39 

6.55 
6.36 

45.11 
43.84 

44.25 
44.40 

Andong June 
Aug. 
Sept. 

6. 16 
7.70 
5.88 

1.36 
0.51 
0.61 

37.21 
37.86 
37.77 

6.13 
6.86 
6.53 

49.13 
47.07 
49.21 

Mean 6.58 0.83 37.61 6.51 48.47 

Kueje Aug. 
Oct. 
Mean 

6.68 
4.84 
5.76 

1.46 
1.42 
1.44 

40.46 
43.80 
42.13 

7.55 
4.96 
6.26 

43.84 
44.98 
44.41 

Jirisan Aug. 
Oct. 
Mean 

8.61 
6.29 

7.45 

1.20 
0.98 

1.09 

41.01 
45.28 

43,14 

6.26 
5.35 
5.80 

42.92 
42.09 

42.51 

Daekwannyung June 
Aug 
Oct. 

7.24 
6.95 
3.86 

-
0. 12 
1.41 

40.10 
40.48 
'18.87 

6.79 
5.14 
5.52 

45.87 
'17.01 
40.34 

Mean 0.02 0.61 43.15 5.82 44.41 

Suwon June 
July 
Aug. 
Meall 

9.61 
7.03 
6.85 
7.83 

1.74 
2.68 
1.42 
1.95 

3-1.44 
39.02 
31.17 
35.88 

5.91 
8.68 
5.46 
6.69 

48.27 
42.59 
52.10 
.17.65 

In general, as has been discussed previously iit crude protcin content iereased wb re-as the crude fiber 
content increascd as the stage of oiaturih y progressed. "lst l.hIonshipJ are .xpre:si in Fig. 3 and Fig. 

4. Relationship between tlw stia, i" maturity and the ,'ontnt of cruid,. protein or crude 6lbkr arecexpressed 

in the following equations; vhoe., ' --crude pr ttin content or crude 1iber content in percentage and 

X=stage of maturity in month. 

Family Nutrient!; Regression iquation Sy.x r2 

Grasses C. protein Yc 16.31--0.93X 0.786 0.269 

Legumes Y= 27. 66--1. 53X 0.890 0.332 
Grasses C. fiber 1'-0.63X+29.85 0.291 0.089 
Legumes Y= 2. 17X1- 10.93 1.450 0.228 

Similar results were also poblished by Kim el al. (1968)" with 19 different herbage species. Han et.al. 

(1970), Han (1969), and Park et al. (196822 obtained similar results. Recently Yun (1968)29 also reported 

that crude protein content and digestibility of Arundinella hirta decreased as stage of maturity progressed. 

http:1'-0.63X+29.85
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and crude protein content. urity and crude fiber content. 

c. Location difference in chemical composition 

(1) Location difference in chemical composition 

A total of 10 different native herbage plants including 5 grass species and 3 legumes were collected from 

15 grassYongin, Songhwan, Jinju and Jeju area in 1968 and 22 different native herbage plants including 

species and 5 legumus were also collected from mountzin areas (Daekwannyung, Jirisan), hilly area 

(Hwasan, Kwangsan, Yiri) in 1969.(Yongin, Andong, Jinju), island area (Jeju, Kueju) and paddy areas 

herbage plants analyzed are presented in Table 6.Chemical composition data of those 

Table 6. Location difference in chemical composition of some native herbage plants (%). 

Year Famnily Species Location 
C.
Prot. 

C.
Fat 

C.
Fiber 

C.
Ash NFE 

.5 11) ) 0A 

1968 Grass Zoysia japonica Yongin 
Songhwan 

8.88 
8.07 

1.76 
3.35 

29.53 
32.74 

7.39 
4.83 

52.43 
51.02 

Jinju .. .. - -

Jeju .... . .. . . 

Imperata cylindrica Yongin 
Songhwan 

. 
7.91 

. 
2.73 

. 
37.04 

. 
5.18 

. 
47.14 

Jinju 5.91 0.93 34.20 4.71 54.26 

Jeju 5.63 1.63 32.39 4.07 56.29 

Miscanthus purpurasccns Yongin 12.03 1.15 33.23 4.94 48.65 

Songhwan 7.03 2.57 37.57 5.17 47.66 

Jinju 10.95 1.31 28.19 7.24 52.32 
Jcju 5.01 1.71 32.29 3.73 57.28 

Digitaria sanguinalis Yongin 8.39 1.64 29.01 7.80 53.17 
Songhwan 11.94 3.59 31.47 8.59 44.41 
Jinju 14.52 2.87 27.46 10.66 44.50 

http:Sy-x-=i.45


23 

Year Family Species Location 
C.
Prot. 

C.
Fat 

C.
Fiber 

C.
Ash 

NFE 

0/ (/ U' 0/
.10 

0 i 
,0 ,0 ,i) 

Jeju --. --. 

Eragroslis ferruginea Yongin 

Songhwan 

7.13 

7.94 

1.07 

2.79 

30.75 

;7.64 

6.14 

4.46 

54.92 

47.17 

Jinju 9.09 2.08 ",3.85 6.10 48.88 

Je ju .--- .-

Legurne Pueraria thunbergiana Yongin 

Songhwan 

12.82 
21.49 

1.18 

4.72 

32.46 
22.45 

6.60 

7.14 

46.94 

44.20 

.inju
Jcju 

-
. 

-. 
. 

-
. . 

Cassia nomame Yongin . .. . . 

Songhwan 16.82 6.21 2/.90 3.67 45.57 

Jinju 19.19 2.74 23.90 5.02 49.16 

Jeju 14.1,1 3.89 27.02 4.22 54.56 

Lespedeza striata Yongin 

Songhwan 

-

14.37 

-

3.74 30.80 5.29 45.81 

Jinju 16.69 2.99 30.86 7.84 41.61 

Jeju 17.39 3.50 26.52 5.47 47.14 

Mixccd Mixed grasses Yongin 4.92 1.37 31.58 4.20 57.93 

Suwon 6.35 '.:. h 32.04 7.26 52.21 

Daekwn- 7.03 2.68 39.02 8.68 42.59 

nyung 

Paddy fichl 11.51 1.83 29.83 10.42 46.41 

lill side 6.15 1.36 33. 56 6. 09 52.84 

Shrub Rebinia pseudo acacia Yoangin 

Songhwan 

20.43 

27.111 

2.99 

5.12 

16.77 

13.11 

5.85 

4.97 

5:3.96 

49.69 

Jinju 

Jeja 

Year Family Species l.ocation r. 
Prot. 

.at 
Fat Film Ash 

NFE Ca P1 

1969 Grass Arundinella hirta Kwangsan 
Jinju 

5.21 
5.95 

1.32 
1.63 

37.16 
37.87 

4.56 
4.89 

51.75 
49.66 

0.16 
0.25 

0.08 
0 11 

Jirisan 5.57 1.49 37.79 4.55 49.75 0.28 0.13 

Yonginl :1.68 1.08 37.74 4.70 53.15 0.28 0.05 

Hwasan 5.10 1.1I4 39.91 5.17 ,18.69 0.19 0.10 

Andong 7.09 1.51 35.65 6.48 49.27 0.40 0.16 

Kueje, 5.37 1. C8 35.84 5.18 52.81 0.22 0.12 

Yiri 7.18 0.98 36.73 5.45 49.68 0.18 0.12 

Dackwn- 5,65 1.14 139.72 3.92 49.60 0.26 0.09 

nyung 

Phragmites prosturatus Kwangsan 

Jinju 

13.65 

14.55 

1.83 

2.44 

34.25 

33.70 

8.69 

6.64 

41.58 

42.66 

0.17 

0.23 

0.12 

0.16 
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Year Family Species Location C. C. C. C. NFE Ca 
Prot. Fat Fiber Ash N 
0, 0/ U, % J, 0, 0' 
,0 , 00 11) 

Jirisan 14.28 1.68 31.09 12.85 40.10 0.21 0.14 
Yongin 16.49 2.30 29.03 14.31 39.87 0.20 0.17 
Andong 13.93 1.98 29.91 9.96 44.22 0.33 0.17 

Themeda japonica Kwangsan 6.62 1.67 37.46 5.21 49.05 0.18 0.12 

Jinju 6.25 1.63 38.91 6.13 47.08 0.25 0.11 
Jirisan 5.80 1.47 39.47 5.63 47.63 0.23 0.09 
Yongin 4.29 1.93 39.01 6.06 48.71 0.18 0.05 
Hwasan 7.13 1.25 39.32 5.12 48.17 0.69 0.11 
Andong 4.06 1.02 37.04 5.27 52.62 0.26 0.12 
Kueje 5.74 1.44 38.43 6.10 50.96 0.19 0.12 
Jeju 5.40 0.90 36.25 8.18 49.26 0.22 0.14 
Yiri 6.62 1.39 37.72 5.71 48.58 0.22 0.11 
Daekwan- 7.73 2.29 24.52 15.57 49.88 1.05 0.14 
nyung 

Miscanthuspurpuramcens Kwangsan 5.71 1.54 36.61 4.95 51.20 0.14 0.09 

Jinjj 6.98 1.42 39.16 5.41 47.03 0.24 0.13 
Jirisan 6.32 2.10 38.59 5.31 47.68 0.22 0.10 
Yongin 4.00 1.32 37.98 5.23 51.47 0.29 0.07 
Hwasan 5.09 0.94 37.72 5.56 50.68 0.19 0.10 
Andong 7.77 1.11 37.09 5.26 48.77 0.38 0.17 
Kuejo 6.83 1.20 36.44 5.88 49.65 0.19 0.15 
Jeju 4.82 1.35 39.73 5.68 48.43 0.16 0.12 
Daekwan- 6.46 1.61 40.08 5.32 46.53 0.25 0.10 
nyung 

Bragrostis ferruginca Kwangs.1at 9.72 2.65 34.38 5.93 47.32 0.24 0.28 

Jinju 9.40 2.07 33.51 6.88 '18.13 0.27 0.25 
Jirisan 8.35 2.18 34.10 5.62 49.74 0.25 0.17 
Yongin 9.21 2.33 33.01 6.04 49.41 0.25 0.28 
l1-wasan 8.46 2.21 33.07 5.50 50.76 0.19 0.18 
Andong 8.93 1.59 32.91 7.51 49.08 0.29 0.32 
Kuejo 10.11 1.65 32.22 7.03 48.99 0.27 0.29 
Yiri 10.50 1.60 36.28 6.83 44.80 0.26 0.34 

Inperatacylindrica Kwangsan 7.08 1.79 38.25 4.44 48.44 0.21 0.13 
Jinju 7.91 2.46 41.60 4.82 43.23 0.21 0.18 
Jirisan 5.52 1.80 34.04 4.47 54.18 0.27 0.09 
KuejP 7.10 1.82 37.71 5.00 48.37 0.25 0.13 
Jeju 6.07 1.63 39.48 4.70 47.13 0.23 0.13 

Zijania caduciflora Kwangsan 10.87 2.48 32.35 11.40 42.99 0.18 0.12 

Jinju 12.38 2.43 33.27 10.75 41.17 0.23 0.14 
Yiri 13.14 0.72 35.19 13.84 37.12 0.24 0.16 

Paspalum thunbergii Kwangsan 8.05 1.95 34.17 7.13 48.71 0.25 9.16 
Jirisan 8.73 2.08 38.67 7.53 42.99 0.28 0.17 
Yiri 12.38 1.80 33.50 8.68 43.65 0.24 0.22 

Cymbopogon goeringii Kwangsan 6.40 2.43 35.99 5.12 50.06 0.24 0.09 
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Year Family Species Location 	 C. C. C. C N 
Prot. Fat Fiber Ash NFE Ca P 

... . . . ,- " / ..... .. . 0. 0,' U' 
.o ,U ,oj ,o ,0
 

Jinju 6.55 4.09 36.86 5.60 46.90 0.36 0.11 
Jirisan 5.85 3.29 37.69 4 90 48.28 0.22 0.12 
Yongin 5.79 3.53 36.72 5.11 48.85 0.30 0.06 
Hwasan 6.57 3.41 39.29 5.50 45.25 017 0.11 
Andong 5.98 2.15 33.44 6.16 52.26 0.33 0.16 

Kueje 7.19 3.24 34.24 6.06 49.27 0.26 0.17 
Jeju 4.23 3.00 36.88 5.09 41.25 0.19 0.10 
Yir 7.54 2.03 36.43 6.00 48.00 0.24 0.14 

Eulia speciosa Kwangsan 4.70 1.77 40.28 4.62 48.63 0.22 0.09 
Jinju 5.09 1.66 39.46 5.35 48.46 0.21 0.10 
Jirisan 12.52 2.88 32.57 8.11 43.93 0.24 0.14 
Andong 7.26 1.75 32.96 6.42 51.62 0.43 0.16 
Kueje 5.70 1.74 38.58 5.12 48.87 0.21 0.10 
Yiri 6.94 1.37 41.14 6.08 44.48 0.17 0.12 

Digitariasanguinalis Kwangsan 9.24 1.38 33.5,4 7.68 48.17 0.25 0.15 
Jinju 14.58 3.18 28.01 11.13 43.10 0.32 0.41 
Jirisan 8.06 2.67 32.90 8.45 47.93 0.33 0.39 
Andong 12.13 2.13 28.67 11.45 15.63 0.35 0.38 
Kueje 10.36 1.68 32.16 11.37 44.46 0.36 0.29 
Yini 1,4.30 2.41 31.35 11.18 41.28 0.23 0.28 

Andropogon micranthus Kwangsan 5.81 1.10 35.72 6.33 52.25 0.32 0.08 

Jinju 6.24 1.6,4 :15.23 7.86 49.03 0.36 0.11 
Andong 6.70 1.74 34.56 7.68 49.: 0.36 0.19 
Kueje 31.75 1.0.1 34.95 8.62 51. h 0.19 0.10 
Jeju 5.17 0.74 35.97 9.3:3 48.78 0.32 0.12 
Yiri 7.29 1.86 31.66 7.47 51.72 0.24 0.13 

CalamagrostisarundinaceaJinjn 8.32 2.09 39.03 8.93 41.63 0.25 0.11 
Jirisan 9.12 1.88 38.29 9.08 11.62 0.110.19 
Yongin 7.15 2.34 37.18 8.44 41.88 0.24 0.08 
llwasan 10.42 2.40 36.32 9.!7 40.90 0.29 0.16 
Andong 7.57 1.53 37.46 6.04 '17.42 0.39 0. 16 
Kueje 7.51 1.58 40.03 8.71 42. 15 0.24 0.14 

Eccoilopus cotulifer Jinju 6.38 1.22 36.68 5.29 50.38 0.52 0.11 
Jirisan 8.24 1.93 33.55 5.96 47.13 0.37 0.14 
Andong 7.75 1.65 35.22 6.61 '18.76 0.53 0.19 
Kueje 7.38 1.51 37.18 6.04 '17.86 0.31 0.14 
Dackwan- 7.65 1.01 39.15 5.01 47.18 0.41 0.09 
nyung 

Penniselum japonica Jinju 10.59 2.10 33.78 8.56 44.96 0.35 0.25 
Jirisan 8.72 1.87 35.12 7.40 46.89 0.32 0.17 
Andong 6.55 1.69 39.07 7.50 45.19 0.31 0.21 

Kueje 5.45 1.80 37.68 9.18 45.89 0.24 0.29 

Legume Lespedeza cuneata Kwangsan 12.88 2.08 36. 12 4.85 44.07 0.65 0.16 

Jinju 11.96 2.11 39.19 4.89 41.85 1.07 0.47 

Jirisan 13.88 2.14 31.89 4.48 47.63 0.93 0.16 
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C. C. C. C. NE C
 
Year Family Species Locat!on Pot. Fat Fiber Ash NFE Ca P
 

% %% % 0- % 

Hwasan 14.05 1.61 31.40 7.88 45.07 0.86 0.20 

Andong 12.08 2.54 31.28 4.45 50.00 1.05 0.15 

Kueje 13.51 1.57 34 48 5.03 45.41 0.92 0.15 

Jeju 12.86 2.04 36.51 5.03 43.55 0.87 0.15 

Yiri 11.80 1.10 39.47 3.92 43.71 6.78 0.16 

Lespedeza cytissides 	 Kwangsan 16.14 3.56 19.81 3.45 57.03 0.49 0.11 

Jinju 15.12 3.33 21.57 4.10 55.88 0.84 0.11 

Andong 13.75 3.66 20.89 7.16 54.54 2.03 0.14 

Yiri 11.31 2.95 24.01 7.43 49.15 0.30 0.11 

Lespedeza striata 	 Kwangsan 15.89 3.03 32.25 6.12 42.70 1.07 0.26 

Jinju 15.49 3.44 36.25 5.93 39.24 0.77 0.33 
1-Iwasan 15.79 4.34 29.21 6.32 44.67 0.60 0.57 

Anlong 15.16 2.40 29.42 6.14 46.88 1.06 0.19 

Kueje 15.36 1.75 37.43 8.82 36.66 0.92 0.25 

Yiri 15.96 1.92 33.21 5.67 43.25 0.91 0.24 

Daekwan- 19.75 2.11 32.46 6.28 39.40 1.07 0.27 

Nyung 
-- ---.-.- - -Pueraria thunbergiana 	 Kwangsan -. 

Jinju 17.08 2.31 29.60 9.30 41.39 1.09 0.19 

Jirisan 15.07 2.68 33.42 6.84 38.97 1.56 0.16 

Yongin 13.07 2.31 35.38 5.74 43.49 1.29 0.10 

Andong 12.50 1.83 31.76 8.58 45.33 2.33 0.23 

Kueje 20.91 2.38 	 26.01 8.05 12.69 1.72 0.20 

Lespedeza spp. 	 Jirisan 14.07 3.64 30.35 3.82 48.11 0.90 0.23 

Yongin 12.47 :3.87 28.26 3.66 51.75 1.07 0.09 

1-Iwasan 12.79 2.69 40.03 4.93 39.57 1.01 0.15 

Andong 12.71 4.49 29.69 4.99 48.12 1.43 0.14 

Jeju 17.98 2.36 32.40 3.99 43.64 0.89 0.22 

Yiri 14.21 2.12 	 37.54 4.55 41.59 0.74 0.13 

41.22 0.75 0.23CarduaceaeArtemisia asiatica 	 Jirisan 19.48 3.4. 26. 13 9.76 

Yongin 14.74 3.49 24.37 8.06 48.99 0.87 0.28 

Hwasan 16.36 4.82 	 22.75 8.92 47.17 0.81 0.29 

Dackwan- 20.80 2.35 	 24.73 9.71 42.41 0.87 0.24 

nyung 

Artemisia japonica 	 Yongin 8.91 3.21 24.99 7.91 54.96 0.97 0.14 

Hwasan 6.76 2.91 24.44 8.61 57.95 1.20 0.13 

Jeju 9.72 2.73 	 31.32 6.73 49.50 1.06 0.23 

Location difference in chemical composition was found to be fairly high in magnitude regardless of species 

within the family or between families as is illustrated in Table 6. The results obtained in 1968 indicated 

that the smallest difference between location was crude protein content of 0.76% of Zoysia japonica between 

Songwhan and Yongin. Crude protein content of all other species showed more than 2% difference by the 

locations. The largest area difference in crude protein content was 8.67% in Pueraria thunbergiana. The 

cause was thought to be that the 	 former was grown in more highly fertile !and than the latter. The crude 

protein content of Miscanthus purpurasccns grown in Yongin area was 12.03% and that grown in Jeju area 
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was only 5.010%. These location changes in other chemical compositions such as crude fat and fiber also 

existed due mainly to different climatic conditions, soil fertility and sampling errors. 

In the results obtained in 1969, the same tendency was apparent as was shown in tile previous year. 'ile 

content of Ca and P varied more severely than proximate composition between locations and suggested the 

directly by soil conlditions. It may be conpossibility that the content of Ca and P might have been affected 

cluded from the bove results that it is unwise to acceptIlinited chem icail com position data obtained from 

certain areas compared to other areas. 

(2) Location difference in mean chemical composition 

Twenty-two native herbage plants were averaged for their chemical coimpositions and Ca, 1) contents ac

cording to the different locadons and to the different stage of maturity and presented in Table 7. 

Table 7. Location difference in mean chemical composition of native herbage plants(%). 

Location Stage of
maturity 

C.Prot. 
C.Fat 

C.Fiber C.Ash NFE Ca P 

,,) ,I) Ul 1 , 1 .3 A) 

Daekwannyung June 11.57 2.29 30.98 7.77 47.40 0.87 0.15 
Aug. 10.47 2.33 35.95 7.95 43.30 1.05 0.15 

Oct. 6.26 1.61 39.15 6.66 46.32 0.75 0.07 

Mean 10.40 2.11 31.30 7.51 45.68 0.89 0.12 

Jirisan June 12.90 2.56 31.95 7.01 45.57 0.50 0. 18 

Aug. 8.86 2.38 36.88 6.92 11.96 0.40 0.17 

Oct. 6.84 1.87 35.75 6.56 18.98 0.44 0.11 

Mean 9.62 2.24 31.91 6.85 46.39 0.45 0.15 

Yongin June 12.27 3.42 26.18 6.67 51.47 0.63 0.15 

Aug. 10.22 2.59 35.01 6.23 45.94 0.60 0.13 

Oct. 7.52 1.65 34.55 5.81 50.14 0.74 0.10 
Mean 10.1 2.56 31.79 6.39 49.15 0.66 0. 13 

Andong June 13.68 2.33 28.13 7.05 48.81 0.80 0.22 
Aug. 10.92 2.29 33.63 7.3,1 45.82 0.71 0.22 
Oct. 11.75 2.20 31.02 7.46 47.58 1.06 0.20 
Mean 11.99 2.26 31.42 7.38 46.94 0.86 0.21 

Jinju June 13.17 3.03 30.99 6.79 46.02 0.58 0.22 
Aug. 10.25 2.02 37.74 6.56 43. 41 0.56 0.16 
Oct. 7.26 1.63 37.78 7.20 46.14 0.33 0.13 
Mean 10.85 2.30 34.76 6.56 45.54 0.47 0.17 

Jeju June 12.06 1.67 32.23 7.50 46.54 0.66 0.19 
Aug. 8.54 0.05 36.93 5.59 ,6.89 0.58 0.15 

Oct. 7.45 1.63 38.08 6.05 46.79 0.52 0.14 

Mean 9.38 1.73 35.89 6.35 46.66 0.59 0.16 

Kueje June 11.06 1.44 29.89 7.00 50.61 0.50 0.17 
Aug. 11.78 2.52 33.95 6.69 45.06 0.52 0.23 
Oct. 7.28 1.77 36.75 7.12 47.09 0.41 0.17 

Mean 10.39 1.93 32.72 7.07 47.89 0.48 0.19 
Hwasan June 10.83 2. 66 27.62 6.30 52.59 0.66 0.14 

Aug. 11.54 2.72 33.37 5.82 .16.55 0.58 0.19 
Oct. 8.69 2.26 35.28 6.60 47.18 0.53 0.13 
Mean 10.37 2.52 32.56 6.14 48.42 0.59 0.15 
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Location Stage of C. C. C. C.maturity Prot. Fat Fiber Ash NFE Ca P 
0/ of 0/D/0' 0 000/0) . %) 10 011)

Kwangsan June 11.24 3.01 30.61 6.54 48.60 0.35 0.17 
Aug. 9.02 1.89 36.73 6.01 46.35 0.39 0.14 
Oct. 6.76 1.36 37.92 5.61 .8.35 0.22 0.12
Mean 9.45 2.19 34.26 5.98 48.12 0.32 0.14 

Yiri June 11.81 2.50 33.61 6.55 45.55 0.34 0.17
Aug. 10.45 0.93 37.42 7.56 43.63 0.39 0. 18 
O ct. -- -......
 

Mean 10.89 1.68 35.84 7.08 44.52 0.37 0.18 

It appeared from Table 7 that location difference in mean chemical composition was not great. Mean crude
protein content of herbage collcecd from hilly areas (Yongin, Andong, Jinju) showed slightly higher value
than that collected from mountain areas (Daekwannyung, Jirisan) or island areas (Jeju, Kueje) and vice 
versa in value of crude 1iber content. However, the differcnccs were too small to be recognized (Table 8). 

'Table 8. Location difference in mean chemical composition of mixed grasses,%).Location 
 C. C. C. C.Pro. Fat 
 Fiber Ash NFI Ca ........................ -.....6 '-- - - - o , . 
P -. . .. v/ .. o,... 0' -... . 0/ . . 

Mountain area 10.01 2.18 34.61 7. 18 16.04 0.67 0.14Hilly area 10.98 2.37 32.67 6.79 .17.21 0.66 0.17Island area 9.89 1.83 34.31 6.71 47.28 0.54 0.18Rice paddy area 10.24 2.13 34.22 6.40 47.02 0.43 0.16Mean 2.15 33.85 6.73 46.93 0.5710.31 

0.16 

Kang elal. (1969)14 analyzed the chemical composition of leaves of Robinia pseudo acacia collected from
different locations and found that the crude protein content varied from location. [lie result is supported 
by the present study. 

d. Family differnce in content of nutrients 
The value of nutrient contents of native herbage plants were averaged according to family and presented 

in Table 9. 

Table 9. Family difference incontent of nutrients (DM basis, 06) 

Year Family C. C. C. C.Prot. Fat Fiber Ash NFE Ca P0,o . ..Oj . .. ov. lo. . . l ...- l 
 l
o-lt
 
10


1968 Grass 8.01 
UL 'U ?U
2.69 34.38 0I6.15 48."17 -


Legume 16.82 4.10 25.99 4.93 48.16 -
Carduaceae 10.29 3.33 26.39 6.58 
 53.42  -
Shrub 18.19 3.61 27.58 4.95 52.59 

1969 Grass 9.36 2.30 
 34.64 7.57 46.13 0.29 0.19

Legume 14.26 2.81 29.60 5.83 47.50 1.15 
 0.17

Carduaceae 11.57 3.32 29.19 8.53 47.39 0.76 
 0.19
Shrub(acacia) 23.53 3.07 18.32 5.89 49.20 1.55 
 0.22
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In general, the content of crude protein and fat in legumes was much higher than those in grass species 

and vice versa in the content of crude fiber and crude ash. There was no practical difference in P content 

betwccn legumes and grasses, however, it was about four fold higher in Ca content for the legume family 
than the grass family. Therefor, it may be concluded that native legumes are better suppliers of Ca for 
animals when compared to native grasses. 

Crude protein content in shrubs was higher than carduaceae, and no big differences were found in the 

content of crude fiber and crude ash between the two families. The very low content of fiber which appeared 

in shrubs in the result of 1969 was thought to le due to the inclusion of only one an'dysis of Robinia 
pseudo acacia which was very low in crude fiber content. The contents of Ca and P were much higher in 
shrubs than in the carduaceae family. 

In general, the contents of crude protein and Ca were higher in shrubs and in legumes than in grass and 
in carduaccae and vice versa for the content of crude fiber. 

e. Burning effect on the chemical composition 

To evaluate the burning effect on the chomical composition of native herbage plants, sonic of the dc

minant native herbage plants in Jeju area were analyzed for their chemical compositions monthly from 

May to September. The results are summarized in Table 10. 

Table 10. Burning effect on chemical composition of native herbages(%). 

Species CuttingDate Item C.Prot. C.Fat C.Fiber C.Ash NFE 

tU/ 0/ 5/ oi 0/ 
1) 11 ,0U C 

Imperata cylindrica May Not-burned 6.67 1.55 31.72 4.73 55.34 

June 5.41 0.64 34.02 4.09 55.83 
July 6.33 2.82 32.43 4.31 55.13 
Aug. 4.78 1.35 29.97 3.25 60.6-i 
Sept. 4.95 1.81 34.79 3.95 54.50 
Mean 5.63 1.63 32.39 4.07 56.29 
May Burned 12.07 1.83 29.06 5.33 51.72 

June 8.70 0.84 34.51 4.66 51.29 
July 7.06 2.49 37.20 10.90 42.34 
Aug. 6.38 1.80 35.90 4.17 51.74 
Sept. 5.39 2.25 37.81 4.33 50.23 

Mean 7.92 1.84 34.90 5.88 49.46 

Cymbopogon goeringii May Not-burned 7.23 3.29 27.43 6.87 55.18 

June 4.98 1.15 34.07 3.30 56.50 

July 5.51 4.10 29.76 4.30 56.32 
Aug. 4.78 4.10 30.59 3.78 56.76 

Sept. 4.19 3.90 34.99 3.92 53.00 

Mean 5.34 3.31 31.37 4.43 55.55 

May Burned 14.09 2.14 24.39 7.44 51.94 

June 9.68 4.37 28.32 5.57 52.05 
July 5.20 3.03 33.12 4.39 54.26 

Aug. 7.12 3.81 26.66 5.40 57.00 

Sept. 4.08 4.16 31.26 3.83 56.63 

Mean 8.03 3.50 28.75 5.34 54.38 
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SeisCutting Item 
C. 
C 

C. 
C. 

C. 
. 

C. 
. 

NF
NFE 

Species Ct Prot. Fat Fiber Ash 
0010 0 vi /0 

Miscanthuspurpurascens June Not-burned 5.00 0.98 33.80 3.75 56.47 

July 4.83 2.48 35.09 3.9,1 53.66 

Aug. 5.59 1.99 30.21 3.52 58.69 

Sept. 4.60 1.37 30.05 3.70 60.28 

Mean 5.01 1.71 32.29 3.73 57.28 

June Burned 7.12 0.66 36.48 3.94 51.80 

July 5.20 1.59 34.62 4.07 54.51 

Aug. 3.68 0.93 35.60 3.69 56.10 

Sept. 5.78 2.21 80.05 5.19 56.76 

Mean 5.45 1.85 84.19 4.22 54.79 

Dunbaria villosa June Not-burned 15.14 3.23 27.94 4.09 49.60 

July 17.52 4.70 30.78 4.40 43.29 

Aug. 16.17 4.43 24.75 4.34 50.32 

Sept. 18.78 4.38 21.81 4.33 55.70 

Mean 15.65 4.19 26.15 4.29 49.73 

Jmperata cylindrica June Not-burned 20.88 3.32 27.11 1.92 ,13.77 

July 19.74 5.14 27.65 4.78 12.69 

Aug. 17.33 4.23 22.81 4.08 51.56 

Sept. 14.90 3.38 26. 13 4.55 50.74 

Mean 18.21 4.02 26.00 4.58 47.19 

Indigofera koreana June Not-burned 18.16 4.26 24.55 5.27 47.76 
July 16.24 4.34 23.96 6.23 49.24 
Aug. 18.51 3.95 15.84 6.51 55.18 
Sept. 13.51 4.58 23.74 4.15 54.02 
Mean 16.61 4.28 22.02 5.54 51.55 

June Burned - - . -. 

July 20.71 2.98 17.27 6.01 53.02 
Aug. 18.77 3.16 14.61 6.16 57.30 

Sept. 13.79 3.90 29.66 4.99 47.65 
Mean 17.76 3.35 20.51 5.72 52.66 

Burning effect on the content of crude protein and crude ash was significant in tile first two months of 

initial growing period of both grasses or legumes as is illustrated in Fig. 5 and 6. Table 11 also sum
marizes the burning effect on mtan chemical composition according to the stage of maturity and families. 

It appeared from the results expressed in the Table 10 that crude protein content of sonic of the native 
herbage plants, e.g. Imperata cylindrica, Dunbaria villosa was higher for burnt than for not-burnt throug
hout the growing stage, whereas crude protein content of other native herbage plants such as Cymbopogon 
goeringii, Miscanthus purpurascens and Indigofera koreana was only higher for burnt than for not-burnt 
for only the first 2 months of growth. 

As was shown in Fig. 5 and 6, the crude protein content of grasses differed by V' in May, 3% in 
June, and thereafter the diffecrncc was narrowed betwcn burt and not-burnt. A similar tendency was also 
found with legumes in crude protein content. The burning effect on crude fiber content of grasses and 
legumes was irregular as shown in Fig. 6. The burning effect on crude ash content showed high values 
throughout the growing stage in grasses, while little or no change occurred in legumes. 
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of burning 	 and stage of growth on mean chemical composition ofTable. 11. 	 Effect 

some native herbage plants(%). 

BurnedCutting 
(late 

........ .o 

" C. Prot. 
Not-Burned 

C. Fat C. Fib. 
0' 0/ 

C. Ash 
o0/ 

NFE 
U' 

C. Prot 
0, 

C. Fat 
0' 

C. Fib. 
o, 

C. Ash 
tU' 

NFE-
U 

,o .o o ,0 ,0) ,0 .U A) ,o 

May Grass 6.95 2.42 29.58 5.80 55.26 13.08 1.98 26.73 6.38 51.83 

June Grass 5.13 0.92 33.96 3.71 56.37 8.50 1.96 33.10 4.72 51.71 

l.eg:imc 15.14 3.23 27.94 4.09 49.60 20.88 3.32 27.11 4.92 43.77 

July Grass 5.27 3.13 32.09 4.18 55.04 5.82 2.40 34.98 6.35 50.37 

Legume 16.88 4.52 27.02 5.31 46.26 20.22 4.06 22.46 5.40 47.85 

Aug. Grass 5.05 2.48 30.26 3.52 58.69 5.73 2.18 32.72 4.42 59.95 

Legume 17.34 4.19 20.29 5.43 52.75 18.05 3.69 18.71 5.12 54.43 

SI'pt. Grass 4.58 2.69 33.28 3.86 55.93 5.08 3.21 33.04 4.50 54.54 

Legum. 13.64 4.48 22.78 4.24 54.86 14.35 3.64 28.04 4.77 49.19 

f. 	 Relationship between crude protein content and crude fiber content 

of native grassesNegative correlationship was found between crude protein content and crude fiber content 

and legumes. A linear relationship found between the crude protein and crude fiber of grasses and legumes 

is presenled in Fig. 7. Regression equations with standard error and correlation coefficients are summarized 

. Y =16.5 	 -1.O ,,.
,60 Sy,- x=0,:3
560 rl=0.4913* - Grass 

0-0Leguniv840 
.30 g Y=41,87-0.789X 

20 Sy • x=0. 160 

U 10 

2 	 .1 6 8 10 12 1 6 I8 (nontl) 
Crude protein conter.t (%) 

Fig. 7. Relationship between crude protein and crude fiber content of native herbage plants 



Table 12. Digestibility and digestible nutrsients of some native herbage plants(%'. 

Year Family 
Green or 
1-ay

Year Famy Hy 
Species
Sc Oriinn-

C. 

Prot. 

C. 

Fat 

C. 

Fib. 

C. 

Ash NFE D.M. 

En-

ergy 

__ 
TDNDC 

D.M. Wet 

DCP 

D.M. Wet 
1968 Grass Green Mfiscanthus purpurascens 

Eragrostisferruginea 

Phragmitesprosturatus 
Calamagrostis arundinacea 
Agropyrum semicostum 
Digitariasanguinalis 
Zoysia japonica 

Mean 

Yongin 
Yongin 

Yongin 
Yongin 

Yongin 
Yongin 

Suwon 

55.79 
70.26 

82.12 
58.47 

46.57 
76.36 

49.48 

62.72 

40.28 
69.85 

71.93 
3-1.72 

56.40 
59.24 

0 

47.49 

49.90 
80.44 

73.33 
69.45 

78.79 
78.24 

54.67 

69.26 

18.43 
35.23 

38.65 
34.84 

21.46 
29.47 

31.43 

29.93 

62.85 
75.90 

65.24 
64.39 

70.37 
74.92 

50.88 

66.36 

55.85 
74.56 

66.94 
63.12 

69.58 
69.69 

47.35 

63.87 

60.82 
73.75 

68.69 
61.90 

68.44 
73.72 

53.84 

65.88 

55.40 
74.83 

64.73 
62.65 

69.82 
69.20 

46.36 

63.28 

24.05 
31.55 

31.93 
22.19 

24.03 
13.72 

15.53 

23.29 

3.26 
5.22 

10.98 

3.81 

2.38 
9.97 

4.33 

5.71 

1.42 
2.20 

5.42 
1.35 

0.82 
1.98 

1.45 

2.09 
Legume Lespedeza spp. 

Puerariathunbergiana 

Securinega subfruticosa 

Mean 

Yongin 

Yongin 

Yongin 

54.09 

,2. 82 

69.16 

69.69 

48.38 

60.60 

32.08 

47.02 

69.49 

39.96 

68.11 

59.19 

27.56 

63.33 

43.89 

44.93 

73.04 

87.63 

82.09 

80.92 

68.22 

77.93 

71.96 

72.70 

64.32 

83.53 

69.28 

72.38 

59.61 

70.70 

71.66 

70.66 

36.66 

31.69 

29.26 

32.54 

56.9 

10.96 

6.54 

7.73 

3.00 

4.91 

2.57 

3.53 
Shrubs Robinia pseudo acacia 

Salix glandulosa 
Quercus dentata 

Betula platyphylla 

Mean 

Suwon 

Yongin 
Yongin 

Yongin 

53.53 

47.89 
38.78 

68.19 

52.10 

0 

41.60 
18.00 

22.53 

20.53 

28.17 

42.84 
0 

0 

17.75 

28.22 

34.17 
21.80 

49.48 

28.67 

66.99 

67.08 
61.30 

69.07 

66.11 

52.82 

56.72 
43.50 

53.81 

51.71 

52.78 

58.52 
33.20 

61.05 

51.39 

50.82 

55.92 
41.61 

47.82 

49.04 

17.83 

25.54 
21.92 

23.03 

22.08 

12.09 

5.84 
5.21 

13.64 

9.20 

4.24 

2.67 
2.74 

6.57 

4.06 
Others Mixed grasses (paddy) 

Mixed grasses (hill) 
Mean 

Suwon 

Suwon 

56.61 

48.88 

53.75 

0 

13.75 

6.88 

58.78 

52.87 

55.83 

5.87 

9.43 

7.65 

55.01 

0 

27.51 

46.73 

52.77 

49.75 

53.73 

53.24 

53.49 

49.23 

20.96 

35.10 

12.43 

9.41 

10.92 

5.93 

3.34 

4.64 

1.50 

1.50 

1.50 

Grass Hay Miscanthus purpurascens 

Eragrostisferruginea 
Phra'gmitesprosturatus 

Calamagrostisarundinacea 

Yongin 

Yongin 

Yongin 

Yongin 

80.91 

46.13 

69.77 

57.95 

0 

44.87 

60.44 

31.94 

54.88 

71.72 

46.10 

57.29 

21.39 

14.28 

35.25 

29.42 

42.62 

62.49 

49.66 

58.37 

50.26 

60.40 

49.35 

55.10 

47.20 

59.14 

54.06 

54.73 

45.51 

59.90 

45.00 

54.52 

41.10 

53.77 

41.37 

48.97 

9.73 

3.29 
5.34 

3.26 

8.79 

2.62 
4.91 

2.93 



Year Family 
Green 
Hay 

or 
Species 

Orgin C. 
Prot. 

C. 
Fat 

C. 
Fib. 

C. 
Ash 

NFE DM En-
ergy 

TDN 
D.M. Wet 

DCP 
D.M. Wet 

1968 Grass Hay Agropyrum semicostum Yongin 41.77 52.74 61.25 28.96 54.26 54.14 50.63 54.34 48.76 2.00 1.80 

Digitariasanguinalis Yongin 59.52 31.62 52.22 35.75 62.70 56.98 54.34 54.88 49.14 4.99 4.47 

Zoysia japonica Suwon 58.45 21.34 62.76 21.18 52.93 54.39 55.45 54.01 49.08 5.19 4.72 

Mean 58.36 34.71 58.04 26.60 54.73 54.37 53.65 52.59 47.46 4.83 4.32 

Lespedeza spp. Yongin 43.84 60.58 32.07 38.10 56.98 50.04 47.97 55.02 43.58 4.06 3.67 

Puerariathunbergiana Yongin 63.62 0 43.43 41.11 58.16 49.08 45.15 44.85 39.66 8.15 7.21 

Securinega subfruticosa Yongin 49.71 44.14 35.07 45.43 62.01 53.25 41.42 47.78 42.83 3.91 3.50 

Mean 52.39 34.91 36.86 41.55 59.05 50.79 44.85 49.22 42.02 5.37 4.79 

Shrub:; Robinia psudo acacia Suwon 45.11 31.55 28.24 30.49 64.28 51.38 42.50 50.75 45.30 9.21 8.23 

Salix glandulosa Yongin 22.45 0 34.59 31.74 58.96 47.75 49.09 45.14 40.90 2.93 2.61 

Quercus dentata Yongin 43.96 11.92 41.54 9.97 53.67 45.93 48.15 44.09 39.33 4.87 4.34 

Betula platyphylla Yongin 55.19 0 24.19 13.07 54.66 40.39 37.61 38.82 35.98 9.96 9.23 

Mean 41.68 10.82 32.14 21.32 58.64 46.36 43.84 44.70 40.38 6.74 6.10 

Others (1) Mixed grasses (paddv Suwon 67.37 20.02 66.04 42.84 55.94 58.43 59.96 54.00 48.98 7.75 7.03 

Mixed grasses (hill) Suwon 57.28 49.24 65.85 43.49 46.16 53.38 52.64 51.12 46.74 3.52 3.22 
Mixed grasses Yongin 27.79 3.63 31.77 5.49 54.68 44.87 42.42 43.57 39.12 1.61 1.41 
Mixed grasses College 40.80 52.73 56.52 28.99 51.96 50.40 48.62 50.13 44.60 2.59 2.31 

Mean 48.31 31.41 55.07 30.20 52.19 51.77 50.91 49.71 44.86 3.87 3.49 

Others (2) Mixed grasses 1 Daekwan-44.44 31.71 59.35 39.27 49.29 50.86 48.08 49.75 44.41 4.27 3.79 

nyung 
Mixed grasses 2 ", 37.58 47.47 47.42 57.07 42.87 46.45 44.48 41.60 38.19 2.64 2.43 

Mixed grasses 3 If 53.88 33.34 23.77 40.94 59.27 50.11 47.56 45.71 42.60 3.90 3.63 
Mean 45.30 37.51 43.51 45.76 50.48 49.14 46.71 45.69 41.73 3.54 3.28 

C.0 
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as follows; where X=crude protein in percent and Y=crude fiber content in percent. 

Family Regression equation Syx r2 

Grass Y=4 1.87-0. 789X 0.160 0.465 

Legume Y-46. 54-- 1.190X 0.363 0.491 

The equations obtained in the present study are very similar to those reported by Han et al. (1970)'; 

Y=43. 46-1.OIX (grasses) and '-48.01-1.24X (legumes) 

2. Digestibility and Digestible Nutrients of Native Herbage Plants 

a. Digestion coefficients and digestible nutrients 

A total of 14 diffhrent herlage plants and 7 different mixed grasses were collected in the form of green 

material and hay mainly from Yongin, Suwon and Daekwannyung areas to determine digestibility anti 

digestible nutidents. The results are prcsented in Table 12. 

In the grass species of gretrn material tested, digcstihility of ( rude protein was the highest for Phragmites 

prosturatus (82%) followed by Digitariasanguinalis (76.4%) and Eragrostisferruginea(70.3%). Digesti

bility of crude protein of Calamagrostis aruindinaceae (58.5%), Miscanthus purpurascens (558%),Agro

pyrum semicostum (,16.6 ?,) and Zoysia japonica 49. 5%) was all relatively low when compared to other 

species tested. Digestion coefficient of erude fat of Phragnites prosturatus (71.9%) and Eragrostisfer

ruginca (69.9,) wai r-alively higher than other grass species. Digestibility of crude fiber of Eragrostis 

ferruginea (80.4%) Agropyrun semieostum (78.8%) Digitaria sanguinalis (78.2%) and Phragmites, 

prosturatus (73.3%,1- was also higher than other grass species. Meatn crude filler digestibility of grasses was 

69.3?, which appeared to lie relativey high. 

Digestibility of NFE for lragrostis ferrruginea, Digitaria sanguinalis, Agropyrum senicostum and 

I'hragmites prosturatus was much higher than other grass species. Zoysia japonica had the lowest digesti

bility of 50.9%. Digestibility of I)Mior energy showed the similar trenl as of crude fiber, crude protein 

and NFE. The mean DM digestiliility of 63.9%0) appeared to le relatively high. It was found that species 

which had high DM or energy digestibility were Eragrostioferruginea and Digitariasanguinalis followed 

by Phragmnites prosturatus and Agropyrum semicostum. 

When DICP values of native grasses wre compared, Phragrnitesprosturatus (11.0%), Digitariasan. 

guinalis (10.0%1) and Eragrostisfe'rriginea (5.2,) had higher DCP than other grass species which had 
less than 4',. When TDN values were compared, the highest TDN value of 74.8% was for Eragrostis 

ferruginea, followed by 69. 8,, for Agropyrunt semicostum, 64.7% for Pharagmitesprosturatus, and 62.7 

% for Calamagrostis arundinacea, the lowest values were obtained with Miscanthus purpurascensand Zoysia 

japonica which had less than 50% of TDN. 

As Table 12 indicates, it was found that digestibility of crude protein in green materials of Pueraria 

thunbergiana was 82.8%") which showed the highest digestibility in legumes. Crude protein digestibility of 

Securinega subfraticosa and Lespcdeza spp. was 69.2% and 54. 1%, respectively. The Digestion coefficient 

of crude fat was the highest for Puer.,ria thunbergiana (li. ,). Howeve(r, crur., fihordgpstitility was 

higher for Lespedeza spp. (65.9%) and Securinega subfruticosa (68. 1%) and was lower for Pueraria 

thunbergiana (40.0%). Digestibility of NFE, DM, and energy of Pueraria thunbergiana was the highest, 

followed by Securinega subfruticosa and Lespedeza spp. The content of DCP of Pueraria thunbergiana 
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(11.0%) was also the highest, followed by Securinega subfruticosa (6.5., and Lespedeza spp. (5.7,). 
When TDN contents were cotnpare(d, fhe TDN content of Sccurinega subfruticosa was the highest value 

with 71.7% followed by 70.7% for Pucrariathunbergiana and 69.6?', for Lespedeza spp. 
The Digestibility of shrubs, in general, was lower than that of te heguiles grassi'sor hse ril ,tlabove. 

Digestibility of crude protein of Betula platyphylla was di hight-st 168.27;,) ani that of Quercus dentata 

was the lowest (38.8%) in shrubs. Digestion eoufficients ot crude fat amd crude fiber showed tile similar 
trend as in crude protein ani were geterally low in the shrub family. Tl, (ig.Stiltilit it crude fat 
in Robinia pseudo acacia was 00', and tile cause was thouh,lti ue to int'reased .Xc'ltlioln of me,tabolic fetcal 
fat during the digestion trial. The reasons for nonti of th erude IIlir in Quercus dentata i II 1etla 
platyphylla being digested hr.: not ytt known. 

There was not much dlifferunce in digestibility NFE. highe1stI .*V O ,Mof "l', ii.Stl(lit of )M enery was 
obtained with Salix glandulosa followed by Betula platyphylla :fid Robiliia pseudo scacia. Quercus dentata 
had the lowest digestibility of both )M and tlltIrgy in the shrll family t.,ti,. Th,. '-oltent 1CI' (i' Betula 

platyphylla (13.6?,) was tle highest auto TDN eon ttenit of Saliy glandulosa wis th, i i lt. , amnont1 [ilit, 

shrubs. Mean value of TDN in shrubs was lower thai that Of either lcgtliieu, or grass's. 
Mixed grasses collected from paiiy areas showd a mnuch higit'lr toitvlnt Of DCI' 5.96i) anl TI)N 

(21.1%) than mixed grasses collected front hilly areas. These lig iilfrcncts Iniglht hav !ttn duet t soil 

conlitions and botanical compositions of dtle mixed ,grassus slt it-f. 
When the green materials of native herbage plaits ilescribtil ahv, wert.e tIritti i.e. hay2 , it was foutid 

that ligestibility of nutrients atl(I hv. cotnteiit of dit'stilhh, nutrieits it) tative hay wirt, c'onsil,,rably 
depressed when comparison wvas mae. with tbose ill :reen mialrials as is showni iii Tle 12. CrudeI prtvilt 

digestibility of Aiscanthus purpurascens 80 . , wwais tl1 itlst anl that of Algropyrui arm icostiim 
(41.8%) was the lowest amoiig the grass hay sttulit I, l)ig'stiility of crudt, filt was .Iln. rally l'w ill :ll 
the grasses with the highest Vaute of 60.4L.', ftr Phragmitesprosturatus an tht Itw .'.t valtie (it u" ftl' 
Miscanthus purpurascens. Thu highest iligit-stin cniicvitiit tf Critte fiber was ubtalitiucl with lragrostisfer. 
ruginea (71.702 followcl by Zoysia japonicta '72.8 u" altl Algropyrunt sciicostum 61. . l'ru'seiit 
data showed that iligestibility of NFE of Digitaria sanguiialis 62.70;,8 was tilth lighst anlI that of .fis. 
canthus purpurascens (42.6U'j) was tht I k 
of both DM and] energy than other grass speeutv,. 

Direct comparison of present data with tilt( cxistilng ilai;; is iinpsibh sinc' very limittI ilata are available 
concerning the digestibilities of native lir age plants. Chiang 96i6, t67 O1-'1"rt.ptritIi tigetiblility 

lov.ist. Eragrostisfcrruginea shot sligLhtly ilhtr di(g!etitilit it. 

iof solni 
nutrients in Digitaria sanguinalis as follows; criue pr,t'ici, ,10. (81., trlru , fat, 47. 5,,; tru(t, fitir, 68.0%; 
and NFE, 66.2'. When tlitse figrues are ioiiparei to tliyst olitaintil ;n lit pres lt stuiy, iligestibilities 
of all nutrient reporteil by Chiang, wire higher thim tlose ripitritil in lhe prisuill st Ltity extipt iligtstilbility 
of crude protein. Ilweve r, the vonfetli t oif DCI' ani TDN was 'icei cirsa ,DCI', 2.7.,' vs. 5.0%; TDN, 

46.60% vs. 54.9%). These difftretitie miglht lavt oiigiiat(td fiom hielli cal tljuisiiti lif th specit's ald 

the anianils usedh in digcstion trials. 

There were iso great ilifferences in iiigestibilitits if DN a tit enigy ftr hgiiits. I iwestTr, ilig-estihility 

of crude protein was tile highest for Puerariathunbergiana (63.6", alit that if elde.r fat was tie highest 

for the Lespedeza spp. Digestibility of crue filer was the highest also for Puerariathunbergiana(43.6%,;,). 

Securinega subfruticosa showet tilt highest NFE iligstibility (62.0,',). Puerariathunbergiana Aiso shoc 

the highest DCP con tent (8. 2v,); io-.'e'.r,.o pr'!rt CalI hif f.rntti, te s fr ,I, in DCP content b-,t w,0, Le. 

spedeza spp. atnd Securinega subfruticosa itl hgume family. The TDN conteint of Lespedeza sltp. (55.0,) 

was higher than that of either Pueraria thunbergiana or Sccurinega subfruticosa. 
Of the results obtained in hay of shrubs, iligesti ilitits of nutrients were, in generalI, lower than those of 
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other families as in the case of green materials. Crude fat digestibility was, particularly, low. It may be 
concluded, therefore, that crude fat in Salix glandulosa and Betula platyphylla was practically undigested. 
Digestibility of crude protein was the highest for Betula platyphylla (55.2%) and Quercus dewiata had the 
highest crude fiber digestibility (34. 6%j). Robinia pseudo acacia showed tIlehighest digestibility of NFE 
(64.3%) anmong shrubs. 

"l'e digestion coeflicients of DM and energy for the all shrubs determined were less than 50%,except 
Robinia pseudo acacia. Betula platyphylla showed tilehighest content of DCP (10.0%) followecd by Robinia 
pseudo acacia (9.2%) and Salix glandulosa had the lowest DCP conivnt (2.9% . TDN content of Robinia 
pseudo acacia (50.8%) was relatively higher than that of other shrubs. 

Digestibility of niixd grass hay was higher for the inix,.d grasses collected from paIlddy areas than for 
ilte illixeil grasses collected froln lill sides as in the case of grecn materials. "'he similar trends were also 
found bet weenti1 materials colleted at the Agricultural College and in Yongin in which tile former 
represented paddy arca while tlitlatter represented mountain area. The conthtnt of DCP or TDN was also 
higther for the mixed grasses colltcted from paddy area tian thowse collected frim hill or mountain area. 

Yuk et al. ( 1962)2T reporteil digestibilities of native grass hay which were very similar inI)CP ani(' TDN 
contents to those obtained in tle presemit stil]y. I lowever, digestibility of crude prottin and NFE was higher 
and that of crude fat and cruile fiber was low.r for the formier than for the latter. When the results 
obtained in the present study were compared to those obtained by Lee etal. .1965)"' witi orchard grass, 
none of tihe species was superior in its digestibility to the orchard grass. Eragrostisferruginca and Digi. 
taria sanguinalis were nearly as good as orchard grass indigestibility. DCP and TDN content of Eragrostis 
ferruginea, Calamagrostisarundinacea and Digitaria sanguinalis were similar to those of rye reported by 
Chiang (1967)12. 

b.Effect of stage of maturit on nutrient digestibility 

(1) in vivo result:;
 
Table 13. E'ffect of stage of mat::rity on digestible nutrients of some native herbage plants(%).
 

Family Species Cutting C. C. C. C. NFE DM Eii- Wet
Date Prot. Fat Fib. Ash ergY DCI' TDN 

ti, U;, ii ii % , Li,,,
Grasses Aliscanthus purparascens Aug. 55.79 40.28 49.90 18.43 62.85 55.85 60.82 1.42 24.05 

Sep. 50.83 0 62.84 0 41.55 47.69 417.77 1.17 19.81 
Mean 53.31 20.14 56.37 9.21 52.20 51.77 54.30 1.30 21.93 

Phragmites prosturalus Aug. 82.12 71.93 73.33 38.65 65.24 66.94 68.69 5.42 31.93 

Sep. 72.85 61.80 48.85 23.48 48.09 47.97 51.12 1.82 23.63 
Mean 77.49 66.87 61.09 31.07 56.67 57.46 59.91 3.62 27.78 

Calamnagrostisarundinacea Aug. 58.47 34.73 69.45 34.84 64.39 63.12 61.90 1.35 22.19 
Sep. 54.44 66.10 57.57 32.95 49.84 51.95 45.11 1.32 21.77 
Mean 56.46 50.42 63.51 33.89 57.12 57.54 53.51 1.33 21.98 

Shrub Betula platyphylla Aug. 68.19 22.53 0 49.48 69.07 53.81 61.05 6.57 23.03 
Sep. 76.73 0 38.21 23.60 68.98 61.19 58.35 5.56 19.49 
Mean 72.46 11.27 19.11 36.54 69.03 57.50 59.70 6.07 21.26 

Others Mixed grasses Jul. 43.81 40.81 71.10 6.55 65.53 60.83 - - -
Aug. 21.90 56.45 70.45 34.18 57.56 58.15 .. . 
Sep. 18.44 0 58.48 6.33 59.46 51.56 - -
Mean 28.05 32.42 66.68 15.69 60.85 56.85 - -



37 

Five different native herbages were cut in August and in Se)tembe'r from Yongin and Dackwannyung 

area in 1968. Digestibility and ligestile nutrients determined are presenetd in Table 13. 

In 1969, mixed grasses were collccted from Jinju, Andong, Jirisan, Kttje, Yiri, Suwon and Dackwvan

nyung areas in June, August and October. DigestiL ilityand digestible nutrients ditermited are also prestnted 

in Table 14. 

Table 14. Effect of location and stage of growth on digestible nutrients of 	mixed grasses,%). 

TI)N DCP 

C. C. NF[ I)M En- Dry Air Dry Air
Location Cutting C. C. Crgy(late Prot. Fat Fil. Ash 	 , D drv D ry 

% % Ii .4 4) .,, 4) +,, . .,,
1? 0' 	 0 0 U' U' 0' C:) " I" Ul' 

Jinju 	 Jun. .11.79 0 (4.28 24.43 61.06 55.85 51.56 60.59 52.55 :t. 18 2.76 

Aug. 43.88 22.27 61.:14 22.12 48.67 50.61 48.48 50.65 42.88 :1.45 2.92 

Oct. 37.53 0 58.50 5.55 46.59 45.28 45.27 .19. 17 41.61 2. 38 2.01 

Mean 41.07 7.42 61.37 17.37 52.11 50.58 49.,-14 53.47 45.68 3.00 2.56 

Andr,ng 	 Jun. 36.69 31.43 58.95 36.55 (2.71; 51.79 56.69 55.99 48.80 2.26 1.97 

Aug. 54.45 3.44 641.70 27.58 60.87 58.97 58.37 57.38 50.22 4.19 3.67 
2.10Oct. 	 41.29 15.38 51.46 18.83 59.00 51.48 51.27 51.11 44.13 2.47 

17.72 2.97 2.58Mean 44.,14 16.75 58.37 27.65 60.88 51.08 55.44 51.83 

Jirisan Aug. 40.4,1 2.,18 52.25 28.00 55.68 49.80 ,17.,47 18.88 42.69 3.,18 3.04 

Oct. 51.26 34.16 66.39 6.04 59.07 57.85 57.95 57.56 50.99 ..27 2.89 

Mean 45.85 18.32 59.32 17.02 57. 38 5:1.83 52.71 53.22 46.84 3.38 2.97 

50. 15 43.68 	 2.51 2.17Kueje Aug. 37.57 37.78 61.01 49.85 52.09 56.68 50.20 

Oct. 12.69 33.11 62.76 1,1.35 42.92 47.50 16.00 4 .46 41.96 0.61 0.5:1 

Mean 25.13 35.45 61.89 32. 10 47.51 52.09 48.10 49.40 42.82 1.56 1.35 

Yir Aug. 66.85 69.48 61.75 44.28 44.20 56.90 56. 43 53.22 46.39 8. :1:1 7.25 

Suwon 	 Aug. 58.04 59.61 59.01 33.52 58.22 56.48 54.58 54.26 48. 16 5.18 4.60 

Daekwan- Jun. 39.89 0 60.82 38.38 57.29 54.99 51.19 53.55 46.95 2.87 2.53 

nyung Aug. 29.82 0 61.89 26.3'3 57.81 51.78 51.68 54.15 48.01 2.07 1.83 

Oct. 12.56 19.47 65.92 8.19 42.26 47.9.1 47.69 50.85 44.33 0.48 0.42 

Mean 27.42 6.49 62.88 2.1.30 52.46 52.57 50. 19 52.95 416.43 1.81 1.59 

(a) Digestibility of DM and en.rgy 

indicated rlr igstiiiit (it font ) 

to 52.1,% in September arnd digestibility of energy also dci''rtiastiI from 6:1. 1 ', inAuguist to 50.6, in Sip

terober. Decrease in the DM digestibility (if19% of I'Irragmitesprosturatus was the most severe ir grass 

from August toStiit' inhtr was ostrvt'el witI Calama. 

TIe results obtained in 1968 tlhat mall of I).% .w'as'i Aurgrsr59.66 

species. In energy (igestibilit y, the highest dccrnas 

grostis arundinacea (26.8%1) followed by Afiscanthus purpurrascern .23. 1, TIre ligt'StililitV if DIM in 

Quercus dentata incrc asci], whe reas digistibility of cni'rgy and TDN coartricitS itdtcrvia.,td as lit stage of 

til' st!ction of Iliglt e.ni'rgy content inQrtercuttdentata hygrowth progressed. It iighrt Ilav I)cn (luc to 


sheep during the digestion trial, though t e reasons wi . not clearly undetrlrstood.
 

The results obtained with mixed grasses in 1969 indicated tiat tliv digc tibility of I)Mor tnergy of mixedl 

grasses collected from Jinju ani Koje aea s decreased is Ihe stage of maiturity pirogressed, whtcreis ttixed 

grasses collected from Dackwannyung area showed a drecrease itt D.I digestibility and i slight increase itn 

August. Ilowever, tlIe tlifferectc was not great ehough to be significant.energy dligestibiiity front June to 

iolhoeted front Anhong area.Digestibility of DM or energy was tite htiglhtest inAugust for the nixeid grasses 
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About 90'. increase inboth DM and energy digestibility occurred in the mixed grasses collected from Jirisan 

as ilestage, of maturity progressed from August to Octcber. However, no clear explanations were given 

for this phenomena. The largest (t-crease in DM digestibility from August to October occured with the mi

xed grasses in Kuej. (9.2%2.') followed by Andong mixed grasses (7.5?7). In energy digestibility, tile 

largest decrease from August to October occurred in tilemixecl grasses collected from the Anlong area. 

However, the- differences shown above wre in much smaller ma),nitude than those n 1968 results. It ap

peared from the resuIts thatbotanical composition in mixed grasses might have beeV. ;ffected to I,sseni these 

digestibility diffe 1969. A very important fact found in both years was that the decrease in DMre ncs ii or
 

energy was greater with the. species which has higher initial digestibility tIhanthe lower onets and that
 

digestibili!,y (f )M or entrgy in Septen1her in 1968 and in October in 1969 was Iess Ithan 50% with most
 

hierbage species tesh..
 

(b)Digvsahility oifother ntitrientts 

Of Itli( rtsults obtained with single species in 1968, digestibility of all tlt, nutrients except fiber dt

creased as ti stag, of maturity progressed. Digestibility of crude fiber in Betula platyphylla was none in 

August and no clear reasons can lie given for this result. Digestibility of crude fat in Miscanthus purpura
sres, Betula platyphylla and mixt-d grasses was C% which lte variations amltongalso v, sliowtd largest 

nutrients digestibility. 

In 1969, the lesults ihilaitd wil mixed gras ies showed that digestibilit. of crude protein inireascl 

from June,to August andilTI'reastd rapidly from August to Octohr iii all areas exctpt Daekwannung 
and ue.je Where dtecrtasitg digestibility was continued as the stage of maturity progressed. Digestibility of 

tlUde fal, as itt 1968, stowtd Gl , itt a fe-w casts, and this was assiiited due to the increase of Metabolic 

ftcal f;;durittg the. digestibility trial. When tile digstihilitiLs of fat were averoged according to the monti , 
Ilie higlitst di'stibiliity was obaint ;,IAugust as ini the casc (ifcitidt prottin. Digestibility of crudet fiber 
was Ill,, lowest in August Ittl the highest inJte. Altbough the reason of this change incruie fiber di
gestibility vas not ltowon, hota tical composition, climatic conditions, oil ftrtilitv aind location ilifferentce 

right have ffIt'td the variation. Digstibility of crude ash decceastd as tlic stage of maturity progressed 

it both ye.jrs. It apteareItl frot iheresults that inorgatic nittttrs int ntive hterbatIe platits were poorly 

digestitI, when thevy wire matured, i.e. 17% in 1968 and 10.6'), itt 1969. Digestibility of NFE was also 
dli'nraoxtd ipa . ":iry inMisantthus purpurasrens (21.4%,), Phragmites prosturatus (17.-2 ), and Calania

grostis arundinaccar(14.5%) atoing single sp-tcics teslt d. lhcrt wtre tll great difterences in NFE digesti

hjility in Inixtd grasses cxvpt tliosi, collictNil from Daekwatnying 1!5.6% attl froiti Kueje (9.2%). 

(c)DCI' ail]TDN 

In geVneral, the onitet"It of I)CP in iative hrtrbage plants decreased as the stage of maturity progressed, 
although tile !)CP cutit nt a s IiglIest during tile bloomin g period(August). The DCP content of Phragmites 

prosturatus iii August was 5.4,, antI itt September, 1.8?. This showed that DCP content of some grasses 

decreasel sharply as thit growing stage advanced. 

It is interesting to notrethat tileDCP contettt of native ierbage species harvested in June was lower than 

those harvvsted inAugust, and tie DCP content of native species harvested in October was the lowest. 

These changes were sittilar to those of digestibility of crude potein atld chaniges in chemical compositioi. 

The decrease inDCP content by location was greatest for Kueje(dep-ession of 1.9%). It is, therefore, 
suggeste t that harvesting native herbage itt August would le preferable tt harvesting in October. 

The content of TDN it nativ species regardless of location and family decreased as the stage of maturity 

progressel. It was fotnd that the depression of TDN in the case of Phragmites prosturatus was relatively 
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severe. Seasond change in TDN content of Calamnagrostis arundinacca was very small. Howeverit may le 

concluded that seasonal changes in TDN content was not very high. 
' 

Very little is known about tie seasonal chan.es of dligestile nutrients of native herlages. Yuli(1 968 ) 

found that the diestibility of some nutrients in Arundinellahirta was significantly deereasrd as the stage 

of growth advanced toward maturity. 

(2) in vitro results 

Dry natter digestibility (f 7 gra, ss alnl( 5 legunis wais dleterine Ii the in vitro fernitttion inethod 

to study tile effect of growing stage on )M di,gestibility. The results obtained are summarized i, Tabile 15 

Table 15. Seasonal changes of D.M. digestibility of some native herbage plants 
determined by in vitro(°%,. 

Family Species July August Steptlmler October 

)1 OI)UI 

Grass Miscanthus purpurascens 39.2 28.7 30.5 29.4 

Arundinclla 1irta 52.2 '16.9 ,11.0 39.8 

Zoysia japonica 55.3 51.3 41.2 34.1 

7hineda japonica 47.3 42.2 36.7 34.8 

E'agrostisfrrruginca i2. 7 (it). 2 58. 3 50..2 

Digitaria sanguinalis 77. :t 61. 2 58.1 49.7 

Setaria viridis 63. 2 60.7 61.3 50. 3 

Meall 5ti. 3 50.2 46.7 .11.2 

Legume 	 Pueraria thunbcrgiana 65.7 60.1 58. t6 52.7 

Lespedeza striata 65.7 66.3 59.9 45.3 

Cassia nomamne 57.6 41.6 41. 1 30.9 

Robinia pseudo acacia 50.2 38.1 40.8 :32.7 

Lespedeza bicolor 48.0 35.9 .13.2 42.6 

Mean 	 57.4 48.4 ,48.7 40.8 

Although tie DM digestibility of soite nativie. species was not changed vcry inuch during tiIe period if 

August and September (Arundinella hirta, Setaria varidis, Robinia pseudo acacia and Lespedeza bicolor , 

it was clear that the DM digestibility of tile grass fi iNly, in general, Was dec rtascd as tile growing stage 

advanced. Change in (Iry mater digestibility was not obscrved between cL:icics haivcstId ill SteiIclcer 

and August. It may be, SlIculated that this wis dlue 11iai:ly to i I raiiifall distribuliin of Augtust aid SeIp

teiber. 

It shouldi be puinticd out that the DM digestibility dtla obtainced by in vitro iietliod were lower than tlhse 

obtained by in vivo nethod. This could he eNplained by tilt, fact that the acniccIal could consume the native 

grasses on the basis of selection. An animial could refuse to take stein part of plaits. 

Similar resuhs were oblaintld by Park ct, al. (1969"'! who also (oild that the DM digistibilitv of native 

species decreased as tht growing stagev proigrsseid. 

c. Digestibility difference between green materials and dried nmaterials. 

To compare the nutrients digestibility and digestibl nutrients contnnt of green materials and dried iaterials 

(hay) of 7 grasses, 3 legumes and 4 shrubs collected in 1968, a series of digestion trials was conducted 

with sheep. The results obtained art' summarized in Taihle ii. 
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Table 16. Digestibility difference between green material and hay(%). 

TDN DCP 

Faniilv Materials C.Prot. C.Fat C.Fib. C.Ash NFE DM En-ergy DM Wet DM Wet 

?1. ()o ,i1) ? t0 0" (i' ,) C!, C!, 

Grass Green 62.72 47.49 69.26 29.93 66.36 63.87 65.88 63.28 23.29 5.71 2.09 

Hay 58.36 34.71 58.0. 26.60 54.73 54.37 53,65 52.59 47.46 4.83 4.32 

Difference 4.36 12.78 11.22 3.33 11.63 9.50 12.23 10.69 .- 0.88 -
Legume Green 68.69 47.02 59.19 44.93 80.92 72.70 72.38 70.66 32.54 7.73 3.53 

Hay 52.39 34.91 36.86 41.55 59.05 50.79 44.85 49.22 42.02 5.37 4.79 

Difference 16.30 12.11 22.33 3.38 21.87 2!.91 27.53 21.44 -- 2.36 -

Shrub Green 52.10 20.53 17.75 28.67 66.11 51.71 51.39 49.04 22.08 9.20 4.06 

Hay 41.68 10.82 32.1,4 21.32 58.64 46.36 43.84 44.70 40.38 6.74 6.10 

Difference 10.42 9.72 14.38 7.35 7.47 5.35 7.75 4.34 - 2.46 -

As is seen in Table 16, considerabile difference in tile nutrient digestibility anl digestilile nutrient content 

was found It)wee green aind dried mate rials. IlII !eneral, theIl igestib lity of nutrients in green materials was 

higher than that in hay. IlIIgri, jaterials of the grass famnily, ti diffcrence of digestibility for DIM was 

9.5il, and for enery digestibilily, it was 12.2L,. TDN content was 10.7% and DCP ctiotenlt was 0.9% 

also higiher fir green muaterial than bay. LikOwisv, digestibilily of clude fiber, NF and crude fat of green 

materials was higher than hay. 

Ill leumI st'S,digeslibilily of DIM (21.9% h cli and cncrgy 27.5% higlier) in green materials was much 

higher than that inl dried nialcrials. Ilihcrforc, TDN content '.21.4,% nlor) was also higher for green ma

terials. Ditcstilbility of crudie filr ill green iii;ltrials was 22. :1u' higher than in hay, and that of NFEL was 

21.6% llgir lh.n in hal. 

Digestibility of nutrits ;anlldtlhl content (if TDN and DCI' in gruen shrubs was also higher than in dried 

shru,. flowevcr, tile nagnittde of differcnce was itUli smaller than that of grasses and ]legulmeS. 

Furthier experinents n ay lie requircd toI txplain whiy the nutrients digestibility was depressed wien they 

were drield. At present, the following stalclents would lei a part of possible explanations: first, gutting wet 
1' rain while th bay was curing; second, Ioqs of huafy iatt-rial during transportation; third, changing the 

carbohydrate structure during the preparation of hay. 
Shin et al. (196925 reportid that TDN content for dehvidrated Arundinella hirta was higher than that for 

0-. TDN 
o-o DE 

,' 5 (0. Y.- O. 96,X 4 1. 38 
5 \~O0tt+1s 50 Y 0. 965X -0. 18

Sy.x0 -270 sy.=.29o 
w40- 1 .. 650' 4 r'0.91tt 

30 Y=1. lOX-6.31 

20Sy -x =0. 264 	 Y 1.15X - 1.5220 ,.fSY x - I. 
20r - . 94in / 0 8 

10 	 0 .5Itt 

10 20 30 40 50 60 	 10 20 30 40 50 60 
DDM (%) 	 DDM (%) 

Fig. 8 	 Relationship between DDM and TDN Fig. 9 Relationship between DDM and TDN 
or DE in grasses. or DE in legumes and other families. 

30 

http:lOX-6.31
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sun-cured hay. This would mean that some changes that could depress the digestibility of nutrients occurred 

(luring the haymaking period. 

d. Relationship between I)DM and rI)N or 1H 

A linear relationship existing hutwcen DDM and TDN or DE of grass famnily (Fig. 8., lCgumle amily 

(Fig. 9) and mixed native grasses (Fig. 10) was illistrated in following ihrue figures. 

A straight lin(.!r was and rDN (r2 or 0.850) of nativerelaticnship found betwcn DI)M 0. 974) DIE K'r2 

grass species as was shown in Fig. 8. Sinct, the errors attarlied to ie estiuiates are' sniallin magnitude, tile 

regression equations could b0 ust d to prcdlit tih, eoott of rDN or DE from DDM that could be determ

ined easily. 

.-. TDN 
o-- DE 

60 

50 Y-0. 888X+4 96 
SY-X=01741 

C",I0 0-0.677** 

31 Y-O. 976X-0. 36 

SY -X.. 161 
2(1 r"-U. 970** 

10 

10 	 20 30 40 50 60 
DDM (%) 

Fig. 10. Relationship between l)DM and TDN or DU in mixed herbage plants. 

It was found that the saie linear relatiOship e'xisted butwen DDM and TDN (r"=0.918) or DE (r2 
= 

0.845) of legumes. Figure 10 showt-d that tle rclationship ibetwven DDM and TDN(r 2 
0.970) or DE(r 2 . 

0.677) of lixed ''grasses was also a linear oi(. 

The st.tistics related to the' relationships mentioned abdove are summarized as follows: 

Family TDN or DE Regression equation Syx r2 

Grass TDN YL- 1. 10X--6. 31 0.261 0.974
 

DE Y-0.96,1X+ 1.38 0.270 0.850
 

Legumes TDN Y-0.965X--0. 18 0.290 0.918
 
DE Y-- 1. 15X-- 10.52 0.348 0.848
 

Mixed TDN Y=0.976X- 0.36 0.161 0.970
 
DE Y-0. 888X+4. 96 0. 174 0.677
 

3. 	 Efllect of fertilizer application on chemical composition and digestibility 

of native herbage plants. 

a. 	 Chemical composition 

As a means of improvement of native grasslanl, 10 kilogram of nitrogen, 7 kilogram of super phosphate 

and 7 kilogran of potassiulm per 10 a were applied. This part of the report is to explain the effect of 
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fertilizer ilt composition, including the content of Ca nixed grasses. Forappliration on chemical and P of 

the purpose of comparison, data obtained from Italian rye grass are also included. The results are sum

marized in Table 17. 

Table 17. Effect of fertilizer application on the chemical composition of mixed native 
grasses and Italian rye grass(%,'. 

Year Species Fertilizer Cutting C. C. C. C. NIF Ca P 

date Prot. Fat. Fib. Ash 

1968 Mixed grasses Not-applied July 7.03 2.68 39.02 8.68 42.59 - -

Applied 8.97 1.7.1 38.99 5.34 44.95 - -

Not-applied August 6.85 1.42 34. 17 5.46 52.10 --

Applid 7.29 1.47 33.98 5.44 51.82 - -

Italian rye grass Not-applied June 11.80 2.32 30.03 8.38 47.47 - -

Applied 12.01 2.19 31.54 7.74 46.52 - -

Not-appl 1id .luly 8.26 1.76 29.52 5.32 55. 14 - -

Applivd 8.80 1.77 28.71 4.85 55.8 -- -

Nit-applicd August .1.06 1.97 3t2. 08 41.58 57.30 - -

Aplid 6.6 2.25 :32. 08 5.59 53.61 -- -

1969 Mixvd gt';rs,. Nit-applied 10.85 2.30 3. 76 6.55 45.54 0.47 0. 17 

AItplied II. 03 2.71 32.65 10.23 40.38 0.30 0.37 

Fron Taile 1' it was tpparkiet frnm the data obtaintd ill 1968 thlit fertiliztr application had significant 

ilvai 
f 

'(l ing tlil fiberconlLttl duringefft-cls ill illl! c lre prolein !'tariddccri-a crude the initial stage 

of glrowth. I this was not apparent at t-tbilooiing stage of mixed grasses.llwvi,type (if(ffict 

In 1969, th sanw rnd was also found fir Irtilizer application. Crude protein cintent was increased, 

and eri, fibircintcnt wa. hcrclcd by firilizer iapplication. It was found that the content of crude fat, 

'ud,, ash and plirious il thc liatie *l'calss was also incrcasd. It is, therefore, concluded that the quality 

if lltjv, h, .r plants coull be iilriv d by ferltilizcr a:)plication. 

ntw Italian inreasI stage of growthC(rude pIrlin 'llit if rye gross wa,; conshhrably dIiring tlie initial 

by firtilizraapplication, altluLtl :hl Ifit as ,1tclear for ti- content of crude fiber and crude fat. 

Similar r.slts wer, re-porl',d by Kill al . 'i; who also reported that fertilizer applications increaseIt 11";69,

Ctrudt ptil'in c'linvitof native g I1a1that\\wle planted ill the txperilnentld field of Jinju Agricultural 

Cullil~e, 

I.I)igestibility 

Althtiglh thc main purs.;':, oit imiie fertili;,cr lie ill"Iiasilig tile productivity of native grasses,wiuul 

increase illtlie crude protein content T'abte 17) ai illlrovtu'elt of nutrients digestibility could also be 

aCticvci as is seen illTil' 18. 

Data revtahd tleat ci-fficient if DM , crude protcin early stage oftin' digcstion anti crude fat during the 

growlh was improvtd by firtilicr application. Ilowt.ver, tfhere w.''as effect on tie grasses harvested ini1o 

Augu';t. A similar rteiid was alk found fir liltItalian rye grass lintwith a different magnitude of improve 

t seit 

It is ex pectedi thIat fi-irt i Ii r appl icaution Could iliprove thle quality of Korean alativye hierhage pslants in tertms 
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Table 18. Effect of fertilizer application on the nutrient digestibility of mixed native 
grasses and Italian rye grass(%6). 

Name of grass Fertizer Cutting DM C. C. C. C. 
date Prot. Fat. Fib. Ash NFE 

i~e U' 0u1 U",~ e 0 

Mixed grasses Not-applied June 50.86 4,1.44 31.71 59.35 39.27 4-..29 

Applied . - . . . . . 

Not-applied July 46.15 37.58 47.47 17.42 57.07 42.87 
Applied 51.33 56.46 48.60 41.62 45. 66 56.46 

Not-applitd August 50. 11 53.88 33.34 2. 77 40.94 59.27 

A ppl i e d - . - .. 

Italian rye grass Not-applied June 59.19 59.88 26.30 6:1. 12 13. 60 57.96 
Applied 57.28 61.47 19.64 61.50 32.66 59.40 

Not-applied Jily 63.18 52.11 34.57 65.27 :30. 18 68.02 

Applied 66.47 56.56 :33.49 68. 73 29.0.1 71.40 

Not-appfied August 59. 86 30.:5 57.8(0 60. 56 22.21 65. 18 

Applied 57.29 61.88 60.45 51.97 .16.72 61. 45 

of chemical composition andi nutri,.nt dig.stibility. 

V. Summary 

A series of experiments was conducted to study the effect of stasonal changes, maturity stag., location 

differences, and family differences on the ch.:nical composition and tle nutrie.nts digitibility of some widely 

distributed native herbage plant species in Korea. An attempt was also made to study the effect of fertilizer 

application on the chemical comnp.)sition and nutrients digestibility of native hwrba.es. Tkhe results obtained 

are summarized as follows: 

1. Cheinical composition of greci nmaterials. 

Sixteen native herbage plants (7 grasses, :3legumes, 4 shrubs and 2 mixed native grasses) from 2 loca

tions in 1968 and thirty different native species from 10 different lo'ations wort, collected to analyzc Ilij. 

chemical composition including the content of calcium and phosphorus. 

Crude protein content for Phragmites prosturatus,B'cki.nnnia crucaeformis, Paspalum thunbergii, Digi

laria sanguinalis, Zijania caduciflora and Setaria viridis was higher than other species in thw grass family 

and that for Lespedeza striata, Lespedeza cytissides, L.spcdeza cunceala, Lrspedeza spp. and i'ueraria 

thunbergiana was relatively higher than other species in the legume family. Although the crude fiber content 

of Robinia pseudo acacia was lowest among other sp._ciCs studied, crude liber cont,,,t of legunes was lower 

than grasses in general. In grass family Digitaria ssngainalis, Pragmitesprostuiatus,Beckmannia erucac

formis, Setaria viridis and Paspalum thunbergii were known to bLerelatively low in crude fiber content. 

Although no difference in phosphorus content was found the calcium content for legumes was significantly 

highec, than that for grasses. 

http:hwrba.es
http:nutri,.nt
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2. Effect of stage of maturity on chemical composition. 

It was concluded that the crude protein content lecreasel and the crude 	 fiber content increased as the 

related statistics were establishedgrowing stage progressed toward maturity. The regression equations with 


as follows (where X-=stage of maturity (monthi', Y -:crude protein or crude fiber, o '
 

r2 
Family Nutrients Regressionl quation Syx 

Grass C. protein Y= 16.31-0. 93X 0.786 0. 269** 

C. fiber 	 Y- O. 63X+29.85 0.291 0. 089* 

0.890 0.332**Legume C. protein Y27.66- 1. 53X 

C. fiber 	 Y'2. 17X+10.93 1.450 0.228* 

3. Location difference in chemical compositin. 

in tie coitetit uif nutritnts includitig Ca and1P was observed for givenConsideralble differenc iv location 
fGod in the mteaI chemica,l composition ofspecies of natve lierbages stuidied. '[li same trund was also 

native grasses and legunies 

4. Family difference in the content of nutrients 

of crude protein and Ca was much iglIcr for ]t-gunts ald shrubs than 	 for 
In general, tlie concentration 

leguines, shrubs and 
grasses and carduaecae. In tie content of crude fiher, grass wa,s muchi higher than 

carduceae. 

5. Burning effect on the chemical composition 

Crude prottein content during tie initial stage of growth was increased by buting old grasses% iarkcedly 

for both grass anil lgume family during the preceding month of budding. lurning could also increase 

crude ash content of grasses for all stages of growing. 

protein content and crude fiber content.6. Relationship between crude 

An inverse relationship between the crude protein content and crude fiber content was found as was 

described by following regression equations (where X=crude protein content %, Y=crude fiber content %). 

Family Regression equations 	 Syx r 

0.160 0.465**Grass 	 Y=41.87-0.78X 

Legume Y=46.54-1-.190X 	 0.363 0. 491" 

http:17X+10.93
http:63X+29.85
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7. Digestion coefficients and digestible nutrients. 

From the results of digestion tr als with 14 individuail Scrt'irs and 7 mixed nativr, grass's, it was found 
that tlht content of DCIP and TDN for Eragrostisferruginca, Digitaria sanguinalis and Phragmitespro
sturatus of the grass family; for Pueraria thunbergiana, Securinega sulfrulicosa and lLcspedeza stp. of 
legutri fatnily; for Robinia pseudo acacia and Betula plastyphylla of shrubs was trlatively higher than 
others. Tihe cont lit of I)CP arid TDN for misd grasss from paid. ar'as was highir than those from 
mountain areas. 

8. Effect of maturity stage on nutrient digestibility. 

Digestibility of nutriernts including DNM and cnr'rgy in individual nati 't'hrrb:rgt' sjvcit w.s signiticantly 
depressed as tit,growing stag, proert-t,d from August to St'pteriitir.
 

Tire di.gestiot coct.icitints of erlit, protein anid crud' fttfiorthLmix, iI gr;:ss 
 hay htarvi'stc'd in August 
were higher than Ihosth ilmrv\ Jim'. wro. dpriss,1!iipstviitit.iinirk, ly for tiW nlixtd grassr'sstttin 


harvested in Otcihit r. Tle dit.tstiol
cotffij'iirlt if crolt'1it r 'long d in optopiit, riantltr to that of crud. 
prottin. Thie riag ittidt,(i f iit'pl'i-ssiirn ini dig stihilitv of D.M aII(!t nirgv if inlividu'l Iliv lihiagt' Si't'iecs 
was higher tliar that orf rixtd native erayn s. ' W t orf'Wh, I', tIlt itt lct .'i' ti wrs highr%\,ai 
during tile period of Augunst.
 

Dry nraticr digi'stibiliy if r'oidttt'i Sinihgwarr n a
(.lrrl1ts fron ar, rt'rltrmilt-d h,-inr vitro imthd was 
tieerea.vt'd as thte stacf't maturity adlvail tl. 

9. Digestibility difference between green materials and drie(l materials. 

Digestibilit data btainid front 7 gr'sst's, :1h'rzulus and that 

and the amount of digCstible tlUtritrnts; wcri' much fo rltw' t!ti v 


i shru s r,,vtatl~ dig(stibiiity of nutrittIts 

irwt r nrtllrirmt rials. Thue dig'stibility 
dr prssinn of . more si-'r for t.Ullillt's tian grasst-.hay was 

10. Relationship between DI)M and 'I'DN or )E 

There was a straight linear relationship iieit DDM litrd "IDN or DE of grasse's, iegumt's and mixed 
grasses. It appears that tire equations may IIe used to zatimatec thicontent rf TDN or DE frot DDM, since 
tire error attached to the estimate is relatively small. The statistics relatedit this relationship are summarized 
as follows (whorl., X=-DDMU, Y--'DN or DE%) 

Family rDN or DE Regression tquation Sy.x r-2 

Grass TDN Y-=1.1OX-6.31 0.264 0. 974** 
DE Y=0. 964X-+ 1.38 0.270 0. 850**
 

Legume TDN 
 Y =0.965X-0. 18 0.290 0. 918**
 
DE Y= 1. 150X- 10.52 0.348 0. 845**
 

Mixed grass 
 TDN Y=0. 976X-0.36 0.161 0. 970** 
DE Yz-0. 888X +4.96 0.174 0. 677*4 

http:976X-0.36
http:Y-=1.1OX-6.31
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11. Effect of fertilizer application on the chemical composition. 

The content of cruder prottin and plhosphorus of mative herhage species was considerably increased by 

fertilizer application. Fertilizer application coul also) ihtcreast llt. crude filier content of native grasses. 

12. Effect of fertilizer application on digestibility. 

Although the dtvirct. of vffet (if trilizer alpplic'ation ott nutrint digestibiity was somlwhat smallr titan 

on .icitical compop sition. fIrtiliz.r applicatiin t'tilud ill prove lilt, di -tibility of nutrients. 

13. Conclusion Remark. 

Fromn tilt ailovt, It*iults it i appartl that tii crudu, protein ctnttent tf titi. nativt pasture species studied 

is usually abovte O I!it of 7 ;., which is ctnsidteri thc minimum maintlatlnct. rcquirtnlnt for a dry 

was also 1hi could attuunt low dry diiestib-Cow, however, tit, crudt iutr conttlt i and for tiht t atter 

animalilities. It would iv ctlcltliii Ihat insuiflirient intake tf c .IL.r;ywould ie 11ii' Main factor limiting 

produh-tion, 

since, 1h1v lcn ilh of" Oiltlmving Se~ason o.f nlk~t.~ hvrb~n',+t, plants i's onlY 5 m'onths ,Junet toJ Octlxbrr), it 

wouhl lie ttt',Ssalrt to harvest li ti\'. Ilslt Sftt'i)es ill Augut or St-pttihter to make hay or ensilage. 
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Appendix 1. Chemical composition of hay of native plants(1968) 
Location Family Species Mois- C. C. C. C NFE 

ture Prot. Fat Fib. Ash N 

0 I 01) ,O 1 

Yongin Grass Miscanthus purpurascens 9.71 10.86 1.04 30.00 4'.46 43.93 

and Phragmites prosturatus 8.05 7.03 1.74 22.96 12.88 47.34 

Suwon Eragrostisferruginea 10.23 6.40 0.96 27.60 5.51 49.30 

Calamnagrostisarundinacca 10.18 5.64 1.37 30.15 5.11 47.55 

Agropyrum senicostum 10.26 4.31 1.28 29.09 4. 15 50.91 

Digitariasanguinalis 10.47 7.51 1.47 25.97 6.98 47.60 

Zijania caduciflora 9.12 8.07 1.60 26.8.1 6.72 47.65 

Legume Lespedeza spp. 9.69 8.:16 :3.20 30.84 2.87 45.04 

Pueraria thumbergiana 11.57 11.31 1.04 28.70 5.84 41.51 

Sacurineqa subfruticosa 10.35 7.04 2.92 25.37 5.14 49.18 

Shrub Robinia pseudo acacia 10.73 18.2. 2.(7 14.97 5.22 48.17 
Salix glandulosa 10.87 8.80 1.51 24.77 '1.77 49.28 

Quercus dentata 10.80 9.88 1.69 25.46 3.40 48.77 

Betula platyphylla 7.31 16.72 2.17 27.55 5.44 411.81 

Others Mixud grassts 9.30 10.44 1.66 27. 66 9.45 42.09 

Mixel grasses 8.56 5.62 1.24 30.69 5.57 48.12 

Dackwarinyung Mixed grasses 11.32 8.52 1.54 30. 51 5.27 42.81 

Jinju Gras;s Digitaria sanguinalis 11.03 12.92 2.55 21.43 9.18 39.59 

Chioris virgata 10.:34 11.36 2.08 27.15 11 . 16 37.91 

Setaria viridis 10.52 9.47 1.86 13.19 10.79 2.1. 17 

Eleusine indica 11.11 8. 05 1.92 v(. 05 7.91 14.6(; 

Setaria lutescens 11.86 8.73 1. 16 33.,43 10.41 3,4.,1 

Arthraxon hispidus 10. 79 9. 64 1.71 31. 13 12. 20 :33.5 

Imperata cylindrica 11.63 5.22 0.82 :30. 22 I. 16 47.95 

Spodiopogon sibiricus 12.03 6.31 0.82 31. Y) .. 61 1.40 

Eocoilopus cotulifer 13.71 7.32 0.90 ,2.82 5.38 3!. ,i; 
Miscanthus purpurascens 12.12 9. 62 1.15 21.77 ('. ,1; .5.98 

Phacclurus angustifolia 12. 11 7. C5 1. 13 25.8:, 5.88 ,17. 92 

Arundinella hirta 12.0 3. 72 1. 1 2'8. 61 3. o0 50.47 

Thenieda japonica 10.7.1 ,1.68 1.10 32. I .1.10 .17.33 

Cynobopogon goeringii 10.042 4.97 .52 31.21 :. 17 .16. 09 

Ifolcus fulvus 10.60 1.2: i . 1531. 21) 6. 02 46. 00 

Eragrostisferruginea 10.27 8. 1( 1.87 2W. 37 5.47 43. 86 

Eulia speciosa 9.97 436 2.18 33.57 4.20 45. 90 

Phragmites prosturatus 10.26 13.52 1.91 31.47 6.96 35.78 

Calamagrostisarundinacca 10.22 9.90 2. 11 13.0 6.42 28.28 

Phalarisarundinacca 12.42 15.71 1.14 32.21 12.83 25.70 

Legume Lespedeza striata 11.35 14.80 2.65 27.36 6.95 :6.87 

Aeschynomene indica 12.34 16.82 2.40) 20.95 ,1.40 43.09 

Jeju Grass Inperata cylindrica 10.62 5.03 1.46 28. 95 3.63 50.30 

Cymbopogon goeringii 10.50 4.78 2.95 28.1 3.97 49.72 

Miscanthus purpurascens 9.71 4.51 1.53 29.16 3.39 51,60 
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Location Family Species Mois-
ture 

C.
Prot. 

C.
Fat 

C.
Fib. 

C.
Ash 

NFE 
0, U, U' 0' C, 0 

u ?0 .0 0 u 

Legume Lespedeza bicolor 12.14 10.64 2.56 29.74 3.62 41.28 
Dunbaria villosa 10.38 14.03 3.75 23.44 3.84 44.54 
Lespedeza cuneata 11.81 11.58 1.96 28.74 3.35 42.53 

Indigofera koreana 12.15 14.57 3.76 19.37 4.86 45.28 
Cassia nomame 12.63 12.32 2.96 20.75 3.66 45.57 
Puerariathunbergiana 11.37 15.37 2.21 24.45 5.28 36.31 

Carduaceae Artemisia asiatica 10.55 7.11 2.00 24.39 5.14 50.79 



Appendix 2. Chemical compossition of native herbage plants(1969) 

Air dry basis (0) Green basis (0) 
Location Species Month Mois-

ture 
C.
Prot. 

C.
Fat 

C.
Fib. 

C.
Ash 

NFE Ca P Mois-
ture 

C.
Prot. 

C.
Fat 

C.
Fib. 

C.Ash NFE Ca P 

Daekwan- Lophatherum eratum June 13.0 5.4 1.0 32.1 5.8 42.8 0.11 0.06 45.3 3.4 0.6 20.2 3.6 26.9 0.07 0.04 
nyung Aug. 12.7 6.5 1.3 34.5 6.9 38.2 0.10 0.06 47.5 3.9 0.7 20.7 4.1 22.9 0.06 0.04 

Oct. 13.4 6.0 1.4 31.0 6.2 42.0 0.11 0.05 65.0 2.4 0.6 12.5 2.5 17.0 0.05 0.02 

Themeda japonica June 13.6 5.2 2.4 19.9 13.2 45.7 0.87 0.10 62.3 2.3 1.1 8.7 5.8 19.9 0.38 0.04 

Aug. 12.3 7.1 1.6 23.8 14.7 48.6 0 92 0.12 74.1 2.1 0.5 7.0 4.3 12.0 0.27 0.04 

Oct. 12.9 8.0 2.0 20.4 12.8 43.9 0.96 0.15 57.0 3.9 1.0 10.1 6.3 21.7 0.47 0.07 

Festuca rubra June 12.9 6.9 1.7 26.5 3.8 48.2 0.24 0.06 59.7 3.2 0.8 12.3 1.7 22.3 0.11 0.03 

Aug. 13.6 8.1 2.3 32.1 7.2 36.7 0.32 0.10 73.5 2.5 0.7 9.8 2.2 11.3 0.10 0.03 

Oct. 13.4 6.6 1.8 32.5 6.0 39.6 0.27 0.08 20.0 6.1 1.7 30.0 5.6 36.6 0.25 0.07 

Miscanthus purpurascens June 12.5 8.3 2.1 32.1 5.2 39.9 0.21 0.15 73.3 2.5 0.7 9.8 1.6 12.2 0.06 0.05 

Aug. 12.4 6.3 1.8 35.6 4.5 39.5 0.29 0.11 63.1 2.6 0.7 15.0 1.9 16.6 0.12 0.04 

Oct. 13.1 2.4 0.4 37.3 4.2 42.6 0.15 0.02 

Arundinella hirta June 13.4 7.1 1.7 29.9 4.5 437 0.30 0.11 73.0 2.2 0.4 9.3 1.4 13.6 0.09 0.04 

Aug. 
O.t. 12.8 2.7 0.6 39.1 2.3 42.5 0.15 0.03 .... 

Eccoilopus cotulifer June 12.8 7.0 1.4 33.1 4.1 11.4 0.24 0.10 67.7 2.6 0.5 12.3 1.6 15.4 0.09 0.04 

Aug. 12.6 6.3 0.6 3-1.1 4.A 41.7 0.13 0.10 65.3 2.5 0.4 13.5 1.8 16.1 0.17 0.04 

O ct. 13.0 6.7 0.4 35.3 4.3 40.3 0.39 0.03 .. .-. .- - -

Viciaamoena fischer June. 12.0 17.1 1.3 38.2 5.4 25.9 0.79 0.15 72.8 5.3 0.4 11.88 1.7 8.0 0.24 0.05 

Aug. 13.0 14.9 0.8 39.7 4.8 26.8 1.0-4 0.15 70.1 5.1 0.3 13.1 1.6 9.2 0.36 0.05 

O c t. 12. 9 5 . 9 0. 3 5 1 . 0 3. 1 26 . 9 0. 73 0 . 0 3 . . . . ... . .- -

Vicia saxajuga June 13.1 15.7 1.9 31.4 5.5 32.3 1.12 0.16 73.9 4.7 0.6 9.4 1.7 9.7 0.34 0.05 
Aug. 13.1 11.7 2.3 33.9 3.1 35.7 1.01 0.12 66.4 1.5 0.9 13.1 1.3 13.8 0.39 0.05 

Oct. 13.3 8.6 0.1 40.5 2.6 34.9 0.94 0.07 

Thalictrum aquilegifolium June 13.2 13.6 1.6 26.9 5.3 39.4 1.01 0.17 72.7 4.3 0.5 8.5 1.7 12.4 0.32 0.05 
Aug. 13.0 5.6 0.9 31.1 4.1 45.4 1.23 0.09 61.0 2.5 0.9 13.9 1.8 20.4 0.55 0.04 

Oct. - . 



Location Species Month Mois-
ture 

C.-
Prot. 

Air dry basis (0.,' 
C. C. C. 
Fat Fi!. Ash 

NFE Ca P Mis 
ture 

C.
Prot. 

Green basis (%) 
C. C. C. 
Fat Fib. Ash 

NFE Ca P t 

Lespedeza striata June 

Aug. 
Oct. 

.. 

12.8 
---. 

.-

'7.2 1.8 28.3 

.. 

5.5 34.4 

-.. 

0.93 

. 

0.24 

. 

76.5 

... 

4.6 0.5 7.6 1.5 9.3 0.25 0.06 

Solidago virgaurea June 

Aug. 

Oct. 

12.4 

-. 

12.4 

. 

1.2 25.5 

. . 

8.6 40.1 

. . 

-.... 

1.43 

.. 

0.21 .. 

.. 

. 

... 

.. . .. . . . 

Artemisia asiatica June 

Aug. 
Oct. 

13.2 

-

18.1 

. . 

2.0 21.5 

. . 

8.4I 

. 

36.8 

. 

0.76 

. 

0.30 

. 

78.1 

.... 

4.6 0.5 5.4 2.1 9.3 0.19 0.07 

Juncus brachyspathus June 

Aug. 
Oct. 

12.9 

12.8 
13.3 

8.1 

9.9 
3.6 

1.9 

0,1 
0.3 

29.9 

31.0 
34.5 

8.0 39.2 

12.0 33.7 
9.3 39.6 

0.27 

0.33 
0.08 

0.12 

0.14 
0.03 

72.7 

77.4 
. 

2.6 

2.6 
. 

0.6 

0.2 
. 

9.6 

8.0 
. 

2.5 

3.1 
. 

12.5 

8.7 
. 

0.09 

0.09 
. 

0.04 

0.04 
. 

Hemerocallis aurantiaca June 
A u g . 
Oct. 

12.7 
-

13.0 

8.3 
... 

5.3 

2.1 
. 

1.7 

21.2 
.. 

30.0 

6.9 49.0 
. . 

6.5 43.6 

0.45 
. . 

0.80 

0.10 
.. 

0.04 

-

- . 

.. 

. 

. 

.. 

.. 

. . 

. 

. 

. 

. 

. 

Carex lanceolata June 

Aug. 

Oct. 

12.4 

12.6 

12.9 

7.8 

6.6 

5.7 

1.9 

1.0 

1.7 

27.2 

32.5 

31.4 

4.0 46.7 

1.6 42.7 

4.9 43.4 

0.22 

0.31 

0.1-1 

0.06 

0.08 

0.06 

56.4 

55.8 

20.0 

3.9 

3.3 

5.3 

1.0 

0.5 

1.5 

13.6 

16.5 

28.8 

2.0 

2.4 

4.5 

23.2 

21.6 

39.9 

0.11 

0.15 

0.22 

0.03 

0.04 

0.05 

Convallaria keiskei June 

Aug. 

Oct. 

12.9 

12.6 
13.1 

9.8 
8.4 
4.7 

3.3 

3.7 
3.2 

22.1 

28.2 
37.2 

7.4 44.6 

10.1 37.1 
1.8 37.0 

1.14 

1.67 
2.20 

0.14 

0.13 
0.06 

76.8 

82.5 
- . 

2.6 
1.7 

. 

0.9 
0.7 

. 

5.9 

5.6 
. 

2.0 

1.0 
. 

11.9 

7.4 
. 

0.30 

0.53 
. 

0.04 

0.03 

Aster scaber June 
Aug. 

Oct. 

13.1 
13.0 

12.8 

12.1 
9.0 

8.6 

3.7 
4.9 

4.3 

20.0 
25.7 

24.0 

10.1 40.5 
8.4 39.0 

5.0 48.3 

1.36 
1.33 

2.11 

0.11 
0.10 

0.05 

25.5 
79.8 

-

2.0 
2.1 

-

0.6 
1.1 

-

3.4 
6.0 

-

1.7 
2.0 

-

6.8 
9.1 

-

0.23 
0.31 

-

0.02 
0.02 

-

Juncus castaneus June 
Aug. 

Octt. 

13.6 
12.9 

13.0 

10.0 
11.4 

5.7 

1.9 26.8 
2.0 30.0 

0.6 31.6 

6.6 41.1 
10.0 33.8 

10.7 38.3 

0.24 
0.29 

0.13 

0.13 
0.13 

0.06 

74.4 
78.5 

20.0 

3.0 
2.8 
5.3 

0.6 
0.5 

0.5 

8.0 
7.4 

29.6 

2.0 
2.5 
9.9 

12.2 
8.4 

25.2 

0.07 
0.07 

0.12 

0.04 
0.03 

0.06 

Artemisia sylvatica June 13.4 6.0 2.4 37.9 5.2 45.1 0.54 0.15 67.9 2.2 0.9 10.4 1.9 16.7 0.20 0.05 



Location Species Month Mois-ture C.Prot. 

Air dry basis (%'0) 
C. C. C. NFEFat Fib. Ash Ca P Mois-ture C.Prot. 

Green basis (%) 

C. C. C.Fz: Fib. Ash 
NFE Ca P 

Aug. 

Oct. 

12.9 

-
7.5 

... 

1.2 

.. 

33.5 

. 

5.4 39.5 
. . 

0.75 
. 

0.18 
. 

62.9 
.. 

3.2 
. 

0.5 
. 

14.3 
.. 

2.3 16.8 
. . 

0.32 
. 

0.08 
. 

Astilbe chinensis June 

Aug. 
Oct. 

12.6 

12.4 
--

11.7 

5.8 
. 

2.2 24.2 

3.0 30.4 
-.---

4.8 44.6 

4.8 43.6 

1.13 

1.38 
. 

0.16 

0.17 
.. 

78.6 

72.3 
. 

2.9 

1.9 
. 

0.5 

1.0 
. 

0.9 

9.6 
. 

1.2 

1.5 
. 

10.9 

13.8 

0.28 

0.44 

0.04 

0.05 

Cirsium scr. dens June 

Aug. 

Oct. 

13.2 

13.3 

11.1 

7.1 

2.5 23.1 

3.7 31.2 
-

12.0 38.1 

7.1 37.7 
- ---

2.79 

2.31 

0.12 

0.10 
-

83.1 

76.3 
-

2.7 
2.0 

0.5 

1.0 
-

4.5 

8.5 

2.3 

1.9 
-

7.4 

10.3 
-

0.54 

0.43 
-

0.02 

0.03 
-

Jirisan 

A rtemisia asiatica 

Pennisetum japonica 

June 

Aug. 

Oct. 
June 

Aug. 

Oct. 

. 

13.2 

12.6 
13.0 

12.6 

12.9 

14.8 

4.0 
10.1 

8.1 

3.9 

3.0 28.5 

1.9 36.1 
2.6 25.5 

1.7 30.4 

0.8 34.9 

--

7.9 33.4 

3.9 41.6 
5.2 42.6 

7.3 40.1 

5.7 41.9 

. 

0.80 

0.59 
0.29 

0.24 

0.30 

.-

0.26 

0.08 
0.17 

0.18 

0.10 

77.0 

20.0 
-. 

75.0 

72.0 

-

3.9 

3.7 
. 

2.3 

1.3 

-. 

0.8 7.6 

1.7 33.0 
. . 

0.5 8.7 

0.3 11.2 

. 

1.9 8.9 

3.6 38.0 
. . 

2.1 11.5 

1.8 13.5 

0.21 

0.54 
. 

0.07 

0.10 

0.07 

0.07 

0.05 

0.03 

Miscanthus sinensis June 

Aug. 

Oct. 

12.6 

---. 

9.9 1.0 32.1 

-

5.9 38.5 

. 

- -

0.29 0.16 

--...... 

- -

-. 

-

. 

-.. 

-

. 

- -

. . . . 

Eulia spcciosa June 

A ug 

13.3 

... 

10.9 

.. 

2.5 28.2 

.. . 

7.0 38.1 

. . 

0.21 

. 

0.12 

. 

-. 

. 

. 

. 

.. 

. . . 

. 

. 

. 

. . 

O ct. --.. . .. .. . .. . . .. . . . . 

Themeda japonica June 
Aug. 

12.4 
13.1 

6.6 
5.3 

1.7 
1.3 

31.9 
38.1 

5.6 1.9 

4.7 37.5 

0.21 

0.23 

0.10 

0.09 

.. 

70.0 1.8 0.5 

.. 

13.7 1.6 12.9 0.08 0.03 

Oct. 13.3 3.3 0.9 33.1 4.4 45.0 0.16 0.05 62.0 1.4 0.4 14.5 1.9 19.7 0.07 0.02 

hnperata cylindrica June 

Aug. 

Oct. 

12.9 

13.4 

13.7 

6.1 

5.2 

3.1 

1.5 

1.9 

1.3 

31.2 

27.5 

29.8 

3.9 44.4 

3.5 ,18.6 

4.2 47.9 

0.23 

0.25 

0.22 

0.10 

0.10 

0.01 

62.0 

75 0 

2.3 

0.9 

0.8 

0.4 

12.1 

8.6 

.-- -

1.6 21.3 

1.2 13.9 

-

0.11 

0.06 

-

0.05 

0.01 

Agropyrum semicostum June 
A ug 

13.0 
. 

8.1 
. 

1.4 
. 

28.3 
. 

4.6 44.6 
. . 

0.23 
. 

0.15 
. 

. 
. 

.. 
. 

..-n 

. 

.. 
. . . . . 



Air dry basis "N " Green basis (%) W 

Location Species Month Mois-ture C.Prot. C.Fat C.Fib. C.Ash NFZ Ca P mois-ture C.Prot. C.Fat C.Fib. C.Ash NFE Ca P 

Oct. - - - ---- - - --. 

Eragrostis ferruginea June 
Aug. 

Oct. 

13.4 
13.5 

12.9 

10.3 
6.9 

4.4 

2.6 26.3 

1.9 31.7 

1.2 31.1 

5.2 42.3 

5.0 41.1 

4.7 45.8 

0.26 

0.20 

0.19 

0.21 

0.08 

0.16 

-

60.0 

45.0 

-.. 

3.2 

2.8 

0.9 

0.7 

14.6 

19.6 

2.3 

3.0 

19.0 

28.9 

0.09 

0.12 

0.04 

0.10 

Eccoilopus cotulifer June 
Aug. 

Oct. 

12.6 
13.1 

--

7.4 

6.0 
- -

1.5 
1.8 

29.8 
34.7 
----

5.4 43.5 

4.8 39.7 

0.32 

0.30 
-

0.13 

0.10 
-

-

70.0 
-

--. 

2.1 
---

. 

0.6 

. 

12.0 
-

1.6 
--

13.7 0.10 0.36 

Phragmitesprosturatus June 

Aug. 
Oct. 

13.3 

12.6 
12.4 

14.7 

10.6 
11.1 

1.8 30.5 

1.6 28.2 
1.8 24.7 

10.1 

11.0 
12.4 

29.6 

36.0 
37.7 

0.19 

0.16 
0.18 

0.17 

0.07 
0.10 

-

60.0 
55.0 

-

4.9 
5.7 

--

0.7 
0.9 

-

12.9 
12.7 

-

5.1 16.5 
6.4 19.4 

0.07 
0.09 

0.03 
0.05 

Arundinella hi:a June 

Aug. 

Oct. 

12.3 

13.1 

12.7 

6.5 

4.2 

3.3 

2.8 

1.2 

0.6 

32.0 

31.9 

33.4 

4.0 42.5 

4.0 42.5 

3.8 46.1 

0.26 

0.27 

0.18 

0.10 

0.19 

0.05 

-

65.0 

52.0 

-

1.7 

1.8 

0.5 

0.3 

-

14.1 

18.4 

--- --

1.6 17.1 

2.1 25.3 

-

0.11 

0.10 

-

0.08 

0.03 

Digitariasanguinalis Jur. 
Aug. 

Oct. 

. 

12.8 

13.0 

. 

8.2 

5.9 

.-

3.6 

1.0 

.. 

26.3 

31.0 

---- -

8.1 41.0 

6.6 42.5 

.. 

0.28 

0.30 

0.38 

0.21 

80.0 

80.0 

1.9 

1.3 

0.8 

0.2 

6.0 

7.1 

1.9 

1.5 

9.4 

9.8 

0.06 

0.07 

0.09 

0.05 

Miscanthuspurpurascens June 

Aug. 

Oct. 

--

13.6 

13.4 

-... 

5.1 

4.1 

1.9 

1.4 

35.5 

33.9 

. .. 

4.9 39.0 

4.4 42.9 

... 

0.16 

0.19 

.. 

0.10 

0.07 

. 

60.0 

56.0 

.. 

2.4 

2.1 

.. 

0.9 

0.7 

.. 

16.4 

17.2 

. .. 

2.3 18.1 

2.2 21.8 

. 

0.08 

0.10 

. 

0.04 

0.04 

Paspalum thunbergii June 

Aug 

Oct. 

--

13.7 

--

--

7.5 

-

-. 

1.8 

-

---

33.4 

--
6.5 37.1 

--- -

-

0.24 
-

.--

0.15 
--

-. 

80.0 
-

1.8 
-

0.4 
-

. 

7.7 
-

1.5 
-

8.6 0.06 0.03 

Calamagrostisarundinacea June 

Aug. 

Oct. 

--. 

13.6 

12.9 

--

8.5 

4.7 

--

2.2 

1.3 

-------

33.2 9.4 33.1 

35.5 7.8 37.8 

--------

0.16 0.07 

0.10 0.06 

69.0 

60.0 

-

3.0 

2.2 

-

0.8 

0.6 

11.9 

16.3 

3.4 11.9 

3.5 17.4 

0.06 

0.05 

0.02 

0.03 

Cymbopogon gocringii June 
Aug. 

Oct. 

..--
13.9 

12.9 

5.1 

5.0 

--...-

2.4 33.8 

3.4 31.5 

--

5.1 39.8 

3.4 43.9 

-

0.22 

0.16 

0.10 

0.06 

67.0 

49.0 

2.0 

2.9 

0.9 

2.0 

. ..--

12.9 

18.4 

1.9 15.3 

2.0 25.7 

0.08 

0.09 

0.04 

0.06 



Location Species Month Mois-
ture 

C.
Prot. 

Air drv basis ('. 

C. C. C.
Fat Fib. Ash 

NFE Ca p Mois-
ture C.Prot. 

Green basis ) 

C. C. C.Fat Fib. Ash NFE Ca P 

Spodiopogon sibiricus 

Lespedeza cuneata 

June. 

A ug. 

Oct. 

June 

Aug. 

Oct. 

-. 

13.4 

13.4 

13.9 

- . 

. 

4.2 

12.5 

11.0 

.-.. 

. .. 

1.0 31.9 

2.2 23.5 

1.7 31.3 

-

.. 

4.8 44.7 0.61 

4.7 43.8 0.90 

3. 2 39.0 0.7.1 
. . .... 

. . 

0.08 

0.04 

0.11 

. 

.. 

70.0 

---

60.0 

1.5 

5.1 

0.3 

0.8 

. 

11.0 

14.5 

.. 

1.7 

-

1.5 

. 

15.5 

-

18.1 

0.21 

-

0.34 

0.03 

0.05 

Puerariathunbergiana June 

Aug. 
Oct. 

12.7 

13.2 
12.6 

21.5 

11.0 
13.2 

3.0 22.0 

1.8 35.-4 
2.2 25.9 

8.2 32.6 

5.3 33.3 
6.1 ,40.0 

1.63 

1.0.1 
1.55 

0.10 

0.08 
0.13 

---

79.0 
65.0 

. 

2.7 
5.3 

... 

0.1 
0.9 

8.6 
10.1 

1.3 
0.5 

... 

8.1 
16.0 

0.25 
0.62 

0.02 
0.05 

Lespedaza spp. June 

Aug. 
Oct. 

13.3 

12.6 
12.9 

16.3 

11.5 
9.0 

"3.4 21.5 

2.5 28.6 
3.7 29.2 

3.1 4,2.1 
3.7 11.2 
2.9 .12.4 

0.59 

0.77 
1.00 

0.15 
0.37 
0.08 

-

70.0 
6S.0 

.-. 

3.9 
:.3 

. .. 

0.8 9.8 
1.1 10.7 

. 

1.3 
1.1 

.. 

13.1 
15.6 

0.26 
0.37 

0.13 
0.03 

Artemisia asiatica June 

Aug. 

Oc t . 

13.0 

12.9 

-

23.9 

10.0 
. 

3.5 15.9 

2.5 29.6 

1C 2 33.5 

6.7 38.2 

0.72 

0.67 

0.19 

0.20 

... 

70.0 3.5 0.9 10.2 2.3 13.2 0.20 0.07 

Yongin Festuca ovina June 
Aug. 

Oct. 

13.2 
13.0 

13.3 

6.5 
5.9 

5.1 

2.8 
1.6 

1.9 

25.7 
32.3 

:31.7 

.1.5 
5.4 

.1.5 

47.3 
11.8 

.3.6 

0. 22 
0.26 

0.16 

0.07 
0.07 

0.06 

56.8 
58.7 

35.3 

3.3 
2.8 

3.8 

1.4 
0.8 

1.4 

12.8 
15.3 

23.7 

2.2 
2.6 

3.4 

23.5 
19.8 

32.5 

0.11 
0.12 

0.12 

0.03 
0.03 

0.05 

Calamagrostisarundinacea June 

Aug. 

12.6 

12.7 

6.6 

7.2 

2.6 

2.1 

28.5 

3.1.9 

6.4.1 3.4 0.23 

10.3 32.9 0.21 

0.08 

0.09 

60.8 

65.8 

3.0 

2.8 

1.2 

0.8 

12.8 

13.7 

2.9 

,1.0 

19.5 

12.9 

0. 10 

0.08 

0.04 

0.03 

Oct. 12.4 5.0 1.5 3.1.1 5.5 .11.5 0.19 0.01 17.7 3.0 0.9 20.4 3.3 24.8 0.12 0.03 

Cymbopogon goeringii June 1-1.1 6.1 4.1 23.3 .1.5 .17.8 0.38 0.07 65.8 2.5 1.6 9.0 1.7 18.5 0. 15 0.03 

Aug. 
Oct. 

13.3 
13.5 

1.8 
3.9 

2.9 
2.2 

36.7 
35.2 

5.3 37.0 
:3.5 .11.8 

0.28 
0.11 

0.06 
o.03 

61.5 
3S.9 

2.0 
2.7 

1.2 
1.51 

15.1 
21.9 

2.2 
2.5 

15.2 
23.5 

0.11 
0.0S 

0.02 
0.02 

Phragmitesprosturatus June 
Aug. 

12.5 
12.1 

16.-1 
16.5 

2.8 21 0 
2.-4 25.3 

12.9 
12..I 

34.5 
31.-4 

0.19 
0.19 

0.17 
0.18 

75.1 
69.6 

4.6 
5.7 

0.8 
0.8 

6.0 
8.8 

3.7 
1.3 

9.8 
10.8 

0.05 
0.07 

0.05 
0.06 01 

Oct. 12.3 10.6 0.8 2.1.9 12.3 39.0 0.15 0.10 58.1 5.0 0.4 11.7 5.9 18.5 0.07 0.05 



Location SpeciesLcioSpceMOftt Month Mois-ture C.Prot. 
Air dry basis (%)
C. C. C.Fat Fib. Ash NFE Ca p Mois-

ture 

C.--CC. 
Prot. 

Green basis (?%)
C. C. C. N 
Fat Fib. Ash NFE Ca 

"lis 

P 

Miscanthus purpurascens Junc 
Aug. 

Oct. 

13.1 
12.9 

12.6 

5.1 
2.9 

2.5 

1.7 
1.1 

0.7 

28.0 
36.9 

31.5 

6.1 46.0 
3.6 42.5 

3.9 46.0 

0.15 
0.42 

0.18 

0.08 
0.08 

0.03 

67.8 
58.0 

12.6 

1.9 
1.4 

1.6 

0.6 
0.5 

0.4 

10.4 
17.8 

22.6 

2.3 17.1 
1.8 20.6 

2 5 30.2 

0.05 
0.20 

0.12 

0.03 
0.04 

0.02 

Themeda japonica June 
Aug. 

Oct. 

12.8 
13.1 

13.6 

5.9 
3.6 

1.7 

1.6 
1.1 

2.3 

28.1 
37.3 

36.7 

6.2 -15.5 
4.5 10.4 

5.3 41.4 

0.17 
0.17 

0.13 

0.07 
0.01 

0.03 

67.1 
54.9 

21.4 

2.2 
1.9 

1.5 

0.6 
0.6 

2.0 

10.6 
19.,1 

31.7 

2.3 17.2 
2.3 21.0 

4.5 35.9 

0.07 
0.09 

0.12 

0.04 
0.02 

0.02 

Arundinella hi-ta June 
Aug. 

Oct. 

12.8 
12.6 

13.1 

4.3 
3.3 

2.1 

1.8 
0.8 

0.2 

28.6 
36.4 

33.7 

3.4 49.1 
4.0 43.0 

4.0 46.9 

0.33 
0.20 

0.19 

0.06 
0.01 

0.03 

67.0 
61.6 

41.9 

1.6 
1.5 

1.4 

0.1 
0.4 

0.2 

10.8 
16.0 

22.5 

1.3 18.6 
1.7 18.9 

2.7 31.3 

0.13 
0.09 

0.13 

0.02 
0.02 

0.02 
Eragrostisferruginca June 

Aug. 

Oct. 

12.7 

12.4 

12.6 

8.3 

9.3 

6.6 

2.8 

1.9 

1.2 

27.0 

30.7 

28.9 

4.6 41.5 

5.9 39.7 

5.4 45.4 

0.29, 

0.21 

0.24 

0.21 

0.29 

0.22 

64.4 

65.8 

29.7 

3.4 

3.6 

5.3 

1.2 

0.8 

1.0 

11.0 

12.0 

23.2 

1.9 18.7 

2.3 15.5 

4.3 36.5 

0. C8 

0.09 

0.18 

0.10 

0.11 

0.18 
Zoysia japonica June 12.4 5.3 2.5 27.3 5.2 47.3 0.20 0.18 60.0 2.4 1.1 12.5 2.9 21.6 0.09 0.08 

Aug. 

Oct. 

12.3 

13.0 

6.3 

5.7 

1.6 

1.1 

30.6 

30.7 

1. 4 4.1.8 

7.8 11.7 

0.21 

0.33 

0.1.1 

0.32 

54.0 

28.1 

3.3 

4.7 

0.8 

0.9 

16.0 

25.4 

2.3 23.5 

6.4 34.5 

0.11 

0.27 

0.07 

0.27 
Calamagrostisa;:ndinacca June 

Aug. 
Oct. 

12.2 

12.3 
12.0 

6..1 

,1.5 
2.1 

2.3 29..1 

1.3 35-9 
0.3 26.1 

4.1 ,15.2 

:3.9 41.9 
4.5 55.0 

0.45 

0.11 
0.33 

0.13 

0.01 
0.03 

68.8 

62.3 
37.0 

2.3 

2.1 
1.5 

0.8 

0.5 
0.2 

10.5 

15.4 
18.7 

1.6 16.1 

1.7 18.0 
3.2 39.4 

0.16 

0.05 
0.24 

0.05 

0.02 
0.02 

Amorphafructicosa June 
Aug. 

Oct. 

12.3 
13.3 

13.1 

17.9 
10.9 

7.2 

3.6 11.6 
2.9 2.1.7 

1.3 34.7 

3.3 ,19.2 
1.0 -14.2 

3.5 40.1 

0.81 
1.49 

1.40 

0.13 
0.08 

0.05 

73.8 
66.5 

50.8 

5.1 
4.2 

4.1 

1. 1 
1.1 

0.7 

4.4 
9.5 

19.6 

1.0 11.7 
1.6 17.1 

2.0 22.9 

0.24 
0.58 

0.79 

0.04 
0.03 

0.03 

Astragalus mcnbranaceus June 
Aug. 

Oct. 

13.0 
13.2 

12.6 

16.2 
11.6 

5.7 

3.0 11.0 
2.7 23.1 

0.9 33.8 

4.4 .19.4 
6.3 42.9 

3.6 .13.5 

1.45 
0.94 

1.51 

0.15 
0.09 

0.03 

69.0 
59.9 

17.7 

5.8 
5.4 

5.4 

1.1 
1.2 

0.8 

5.0 
10.8 

31.8 

1.6 17.6 
2.9 19.8 

3.4 40.9 

0.52 
0.43 

1.42 

0.05 
0.04 

0.02 

Securinega subfruticosa June 

Aug. 

Oct. 

12.6 

13.0 

13.7 

16.1 

17.1 

11.7 

3.5 17.7 

2.5 24.9 

2.9 28.8 

6.5 43.7 

1.5 38.0 

4.3 39.6 

6. -1 

0.95 

1.36 

0.21 

0.16 

0.07 

71.0 

62.2 

59.8 

5.3 

7.4 

5.4 

1.2 

1.1 

1.3 

5.9 

10.8 

13.3 

2.2 14.5 

2.0 16.5 

2.0 18.3 

0.41 

0.41 

0.63 

0.08 

0.07 

0.03 
Puerariathunbergiana June 13.1 14.8 2.1 24.8 5.7 39.2 0.99 0.12 73.1 '1.6 0.7 7.7 1.8 12.2 0.31 0.04 



Location Species Month Mois-ture C.Prot. 

Air dry basis (%) 

C. C. C.Fat Fib. Ash NFE Ca ) 'ois-
ture 

C.
Prot. 

Green basis (%) 

C. C. C.
Fat Fib. Ash 

NFE Ca P 

Aug. 

Oct. 

12.6 

12.3 

11.2 

8.3 

2.5 32.6 

1.2 35.3 

4.9 36.3 

4.4 38.5 

1.19 

1.19 

0.08 

0.06 

65.1 

62.3 

4.5 

3.5 

1.0 

0.5 

13.0 

15.2 

1.9 

1.9 

14.5 

16.5 

0.48 

0.51 

0.03 

0.03 

Artemisia japonica Jura: 

Aug. 

Oct. 

12.9 
13.2 

13.2 

9.1 
7.7 

6.5 

3.7 
2.5 

2.2 

13.1 
30.2 

21.8 

7.8 53.4 

5.9 40.6 

7.0 19.3 

1.03 

0.10 

1.37 

0.14 

0.15 

0.09 

72.3 

69.2 

68.3 

2.9 
2.7 

2.4 

1.2 

0.9 

0.8 

4.2 

10.7 

8.0 

2.5 17.0 
2.1 14.4 

2.6 18.0 

0.33 

0.04 

0.50 

0.04 

0.05 

0.03 

Artemisia asiatica June 

Aug. 
Oct. 

12.7 

12.7 
13.0 

12.8 

12.8 
13.0 

4.1 11.8 

3.3 26.2 
2.6 22.9 

7.7 17.9 

6.7 38.6 
6.7 41.8 

0.67 

0.8) 
0.89 

0.24 

0.27 
0.21 

71.8 

73.6 
53.9 

4.1 

3.9 
6.9 

1.3 

1.0 
1.4 

4.8 

7.9 
12.1 

2.5 15.5 

2.0 11.7 
3.5 22.1 

0.22 

0.24 
0.42 

0.08 

0.08 
0.11 

Betula platyphylla June 

Aug. 
Oct. 

13.2 

13.3 
13.1 

21.8 

14.3 

12.8 

1.0 17.5 

2.7 26.9 

2.0 21.5 

1.7 38.9 

2.9 40.0 
2.6 47.9 

0.69 

0.75 

0.87 

0.19 

0.10 

0.10 

72.9 

61.5 

58.2 

6.8 

6.7 

6.2 

1.3 

1.2 

1.0 

5.5 

11.9 

10.4 

1.5 12.1 

1.3 17.8 

1.3 23.1 

0.21 

0.34 

0.42 

0.06 

0.05 

0.05 

Lespedeza spp. June 12.6 14.5 4.7 22.9 3.3 42.0 0.85 0.10 6.1.5 5.9 1.9 9.3 1.4 17.1 0.35 0.04 

Aug. 

Oct. 

13.2 

13.1 

10.4 

7.7 

4.9 23.7 

0.5 27.1 

3.1 44.7 

3.2 48.9 

0.82 

1.12 

0.07 

0.05 

57.8 

53.6 

5.1 

4.1 

2.9 

0.3 

11.5 

14.5 

1.5 21.7 

1.7 25.8 

0.40 

0.60 

0.04 

0.04 

Andong Miscanthus purpurascens June 
Aug. 

13.1 
12.8 

8.0 
6.0 

0.9 
1.4 

28.4 
35.7 

.1.9 

.1.3 
.11.7 
39.9 

0.37 
0.27 

0.14 
0.16 

62.0 
60.0 

3.5 
2.7 

0.4 
0.6 

12.4I 
16.4 

2.2 19.6 
2.9 18.3 

0.16 
0.12 

0.06 
0.07 

Oct. 13.7 6.3 0.7 32.5 .1.5 12.1 0.3.1 0.15 50.0 3.6 0.4 18.8 2.6 24.6 0.20 0.09 

Arundinella hirta Juie 13.-4 5.2 1.2 26.2 5..1 48.6 0.36 0.10 65.0 2.1 0.5 10.6 2.2 19.6 0.15 0.04 

Aug. 
Oct. 

13.3 
13.6 

6.3 
6.9 

1.3 
1.5 

35.2 
31.2 

-1.5 39.4 
6.9 ,10.0 

o.29 
0.37 

0.20 
0.11 

60.0 
50.0 

2.9 
-1.0 

0.6 16.2 
0.9 Id. 1 

2.1 18.2 
4.9 23.1 

0.14 
0.22 

0.09 
0.07 

Eulia speciosa Junc 
Aug. 

Oct. 

12.9 

12.7 

12.8 

7.0 

6.1 

5.8 

2.0 

1.6 
1.0 

23.4 

31.9 

30.9 

5.8 .18.9 
5.9 41.8 

5.1 41.4 

0.-13 
0.35 
0.35 

0.11 
0.17 

0.11 

53.0 

65.0 

415.0 

3.8 

2.5 

3.7 

0.1 
0.6 

0.6 

12.6 
12.8 

19.5 

3.1 26.4 

2.-4 16.7 

3.2 28.0 

0.23 

0.14 

0.22 

0.06 

0.07 

0.09 

Themeda japonica June 

Aug. 
Ot. 

13.0 

12.7 

13.0 

3.6 

-1.3 
2.7 

0.9 29.1 

1.0 35.5 

0.8 31.9 

1.9 .18.5 

4.0 -12.6 
4.9 46.1 

0.21 

0 .2 ' 
0.20 

0.11 

0.12 
0.09 

68.0 

65.0 

60.0 

1.7 

1.7 
1.3 

0.4 

0.4 

0.4 

13.-I 

1-1.2 
14.8 

2.2 22.3 

1.6 17.1 

2.2 21.4 

0.11 

0.09 

0.09 

0.05 

0.05 

0.04 

Cymbopogon goeringii Junu 

Aug. 

13.-4 

13.1 

7.0 

4.9 

1.5 

1.8 
26.8 

30.2 
-.9 .16.-4 0.27 

5.8 41.2 0.36 

0.07 

0.06 
74 0 

62.0 

2.1 

2.1 

0.4 

0.8 
8.0 

13.2 

1.5 13.9 

2.5 19.3 

0.08 

0.16 
0.02 

0.06 

! 



Location Species 

Eccoilopus cotulifer 

Month 

Oct. 

Jur, 

Aug. 
Oct. 

Mo.s-
ture 

13.2 

13.8 

12.9 
13.5 

C. 
Prot. 

3.7 

6.0 

7.3 
6.8 

Air dry basis % 

C. C. C *ois-
Fat Fab. As NFP 

2.-1 30.0 5.3 .15.1 

1.2 29.9 5.2 .13.9 

1.6 31.7 5.3 411.3 
1.5 29.9 6.7 -11.5 

0.23 

0.41 

0.15 
0.50 

0.21 

0.15 

0.18 
0.16 

turv 

10.) 

(5.0 

70.0 
50.0 

C. 
Prot. 

2.5 

2.5 

2.5 
3.9 

Green basis . 
C. C. C. 
Fat Fib. Ash 

1.6 20.8 3.7 

0.5 12.1 2.1 

0.5 10.9 1.8 
0.9 17.3 3.8 

NFE 

31.4 

17.8 

14.2 
24.0 

Ca 

0.16 

0.17 

0.16 
0.29 

P 

0.04 

0.06 

0.06 
0.09 

Calamagrostisarundinacca June 

Aug. 

Oct. 

13.6 

12.9 

-. 

7.9 

5.3 

. 

1.5 "30.0 

1.2 35.0 

. 

6.0 .11.1 

.1.4 41.2 
0.41 

0.26 
0.11 

0.17 
65.0 

60.0 
3.2 

2.4 
).6 

0.6 
12.1 

16.1 
2.5 

2.0 
16.6 

18.9 
0.16 

0.12 
0.05 

0.08 

Digitaria sanguinalis 

Setaria viridis 

Echinochloa echinata 

June 

Aug. 

Oct. 

June 

Aug. 

Oct. 

Junte 
Aug. 

14.0 

13.3 

13.4 

13.6 

13.1 

13.3 

12.8 

13.3 

14.3 

8.5 

8.6 

1.1.9 

13.0 

9.8 

22.9 

18.3 

2.3 21.2 

2.0 27.1 

1.2 26.0 

2.7 22.7 

2.3 28.5 

2.1 29.6 

.1.6 20.4 
3.2 2.1.5 

11.0 37.2 

9.1 39.9 

9.5 41.2 

1.3 41.8 

10.2 32.9 

9.2 36.0 

11.5 27.8 
12.1 28.5 

0.35 

0.29 

0.26 

0.11 

0.42 

0.36 

0.63 
0.27 

0.:5 

0.36 

0.29 

0.26 

0.25 

0.29 

0.11 
0.37 

80.0 

60.0 

60.0 

7.1.0 

68.5 

15.0 

85.0 
80.0 

3.3 

3.9 

4.0 

.1.5 

4.8 

6. 2 

4.0 
4.2 

0.5 4.9 

0.9 12.5 

0.5 12.0 

0.8 6.8 

0.8 10.5 

1.4 18.8 

0.8 3.5 
0.7 5.7 

2.6 

4.2 

4.4 

1.3 

1.0 

5.8 

2.9 
2.8 

8.7 

18.4 

19.1 

12.6 

12.1 

22.9 

4.8 
0.6 

0.08 

0.14 

0.12 

0.12 

0.15 

0.23 

0.11 
0.06 

0.08 

0.16 

0.13 

0.08 

0.09 

0.18 

0.07 
0.09 

Oct. 

Phragmites prosttratus June 13.2 
Aug. 13.6 
O,:t. 13.4 

12.2 

11.5 
12.5 

2.3 24.1 

1.6 29.8 
1.2 23.8 

7.9 ,10.4 

8.6 31.9 
9.5 39.7 

0.13 

0.22 
0.22 

0.15 

0.12 
0.16 

46.0 

60.0 
55.0 

7.6 

5.3 
6.5 

1.5 15.0 1.9 

0.7 13.8 1.0 
0.6 12.,1 4.9 

25.1 

16.2 
20.6 

0.27 

0.10 
0.11 

0.09 

0.06 
0.09 

Calarmagrostis epigeios June 13.6 5.9 1.5 31.7 5.4 .11.9 0.17 0.11 47.0 3.6 0.9 19.5 3.3 25.7 0.11 0.07 
Aug. ... .. .. .. .. 

Oct. -. 

Beckmannia eruccaformis June 

Aug. 

Oct. 

13.6 

--

17.4 3.5 23.5 8.-4 33.0 

- --

0.30 0.42 

-

80.0 

-

.1.0 

-

0.8 

-

5.4 2.0 7.8 0.07 0.01 

Andmopqgon micranthus June . .. .. 

Aug. 12.6 5.9 1.5 30.2 6.7 43.1 0.31 0.17 60.0 2.7 0.7 13.8 3.1 19.7 0.14 0.08 
Oct. - - -- . 



Location Species Month Mois-
ture 

C. 
Prot. 

Air dry basis (%) 
C. C. C. 
Fat Fib Ash 

Mois-
ture 

C. 
Prot. 

Green basis 
C. C. 
Fat Fib. 

(.o) 
C. 
Ash NFE Ca P 

Eragrostisferruginea June -.. . 
Aug. 13.1 9.2 2.2 29.2 7.1 39.2 0.27 0.29 60.0 4.2 1.0 13.4 3.3 18.1 0.12 0.13 
Oct. 12.9 6.3 0.6 28.1 6.0 46.2 0.23 0.26 40.0 4.4 0.4 19.34 4.1 31.8 0.16 0.18 

Pennisetum japonica June - . .-. .. .. . .. . . . . . . 
Aug. 13.6 5.7 1.5 33.8 6.5 39.0 0.27 0.18 55.0 3.0 0.8 17.6 3.4 20.3 0.14 0.09 
Oct. -- . . -.-.-.-.-.-

Lespedeza striata June 12.0 14.3 2.6 18.6 5.6 46.9 1.02 0.18 65.0 5.7 1.0 7.4 2.2 18.7 0.41 0.07 
Aug. 12.6 12.9 2.4 28.7 5.8 37.7 0.81 0.17 65.0 5.2 1.0 11.5 2.3 15.1 0.34 0.07 
Oct. 12.4 12.8 1.4 30.0 4.7 38.8 0.93 0.15 40.0 8.8 0.9 2.6 3.2 26.5 0.64 0.10 

Lespedeza cuneata June 13.1 11.5 2.1 21.9 3.8 46.6 0.94 0.12 65.0 4.7 0.8 9.2 1.5 18.8 0.38 0.05 
Aug. 13.6 8.4 2.4 26.9 4.6 41.1 0.29 0.13 65.0 3.4 1.0 10.9 1.9 17.9 0.12 0.05 
Oct. 13.4 11.5 2.2 21.1 5.8 46.1 1.50 0.15 35.0 8.6 1.6 15.9 4.4 34.1 1.12 0.11 

Viciaamoena fischer June 13.6 22.5 2.4 23.0 6.9 31.6 1.11 0.31 65.0 9.1 1.0 9.3 2.8 12.8 0.45 0.13 
Aug. 13.7 13.3 1.9 27.6 4.6 3S.9 0.93 0.18 65.0 5.4 0.8 11.2 1.9 15.8 0.40 0.07 

Oct. - -- ------ ---- .-- - . -... . 
Puerariathunbergiana June 13.0 8.6 1.0 29.2 7.5 -19.S 1.6Q 0.21 63.0 3.6 0.4 12.4 3.2 71.4 0.71 0.09 

Aug. 12.7 11.3 1.8 31.8 6.4 313.0 1.71 0.21 65.0 4.5 0.7 12.8 2.5 14.4 0.67 0.08 
Oct. 13.3 12.7 2.9 22.0 8.6 41.5 2.70 0.18 50.0 7.4 1.1 12.7 4.9 23.9 1.56 0.11 

Robinia pseudo acacia June 12.6 23.6 2.6 1.1.3 4.8 42.1 1.53 0.23 63.0 10.8 1.2 6.6 2.2 19.3 0.69 0.10 
Aug. 
Oct. 

12.6 
13.1 

22.1 
19.0 

2.6 17.9 
2.4 17.9 

6.-I 3.-4 
5.9 41.6 

1.38 
1.55 

0.24 
0.18 

65.0 
60.0 

8.9 
8.8 

1.1 
1.1 

7.6 
8.2 

2.5 
2.7 

15.4 
19.2 

0.55 
0.71 

0.10 
0.08 

Lespedez-a spp. June 13.3 12.2 2.3 23.6 3.1 15.5 0.91 0.14 55.0 6.3 1.2 12.2 1.6 23.6 0.47 0.07 
Aug. 13.6 10.2 3.7 23.6 .1.2 41t.6 1.09 0.12 60.0 4.7 1.7 10.9 2.0 20.7 0.50 0.06 
Oct. 13.1 10.6 5.7 30.0 5.7 35.0 1.75 0.10 40.0 7.3 3.9 20.7 3.9 24.1 1.18 0.07 

Lespedera cytissides June 12.9 12.6 1.6 18.8 5.1 -15.9 1.99 0.10 62.0 5.5 0.7 8.2 2.2 21.3 0.87 0.05 
Aug. 13.6 12.7 3.3 20.5 6.3 43.7 2.83 0.18 60.0 5.9 1.5 9.5 2.9 20.3 1.31 0.08 
Oct. 12.7 10.6 4.7 15.2 7.3 49.6 3.06 0.09 40.0 7.3 3.2 10.4 5.0 34.1 2.11 U.06 

Jinju Zijania caduciflora June 13.2 14.4 2.9 28.9 8.8 31.9 0.16 0.15 65.0 5.8 1.2 11.6 3.5 12.9 0.07 0.06 



Location Species Month Mois-
ture 

C. 
Prot. 

Air 

C. 
Fat 

dry basis ,'%D 

C. C. 
Fib. Ash NFE 

CMois-
Ca ture 

C. 
Prot. 

Green basis, (% 

C. C. 
Fat Fib. Ash 

NFE Ca P 

Aug. 

Oct. 

12.9 

13.4 

12.5 

5.4 

1.8 2S.5 

1.6 29.3 

9.7 34.7 

9.6 40.7 

0.24 

0.19 

0.18 

0.04 

6S.0 

6S.0 

4.6 

2.0 

0.7 

0.6 

10.5 

10.8 

3.5 

3.5 

12.7 

15.0 

0.09 

0.07 

0.07 

0.02 

Cymbopogon goeringii June 
Aug. 

13.4 
13.0 

7.7 
5.3 

4.6 
2.9 

26.8 
34.8 

5.4 42.1 
4.9 39.1 

0.33 
0.47 

0.14 
0.09 

59.0 
6S.0 

3.7 
2.9 

2.2 
1.1 

12.7 
12.8 

2.6 
1.8 

19.9 
14.4 

1.56 
0.17 

0.07 
0.03 

Oct. i3." 4.0 3.7 34.4 4.2 40.9 0.13 0.07 49.0 2.8 2.2 23.8 2.9 2S.3 0.09 0.05 

Andropogon micranthus June 
Aug. 

Oct. 

13. 
12.7 

13.1 

7.2 
6.0 

3.1 

2.0 
1.5 

0.8 

26.7 
33.7 

31.6 

5.8 45.0 
7.2 39.0 

7.5 44.0 

0.31 
0.29 

0.38 

0.13 
0.10 

0.05 

65.0 
60.0 

50.0 

2.9 
2.8 

1.8 

0.8 
0.7 

0.5 

10.8 
15.4 

18.2 

2.3 
3.3 

4.3 

18.2 
17.9 

25.3 

0.13 
0.12 

0.22 

0.05 
0.05 

0.03 

Digitariasanguiralis June 

Aug. 

12.4 

12.7 

17.1 

11.7 

4.5 20.4 

2.8 25.8 

10.6 35.1 

9.7 37.4 

0.32 

0.2.1 

0.48 

0.31 

84.0 

81.5 

3.1 

2.5 

0.8 

0.6 

3.7 

5.5 

1.9 

2.1 

6.4 

7.9 

0.06 

0.05 

0.09 

0.07 
Oct. 12.4 9.5 1.1 27.3 9.0 40.7 0.28 0.26 67.0 3.6 0.4 10.3 3.4 15.3 0.11 0.10 

Phragmitesprosturatus June 

Aug. 
Oct. 

13.2 

13.4 
13.8 

14.4 

12.6 
10.9 

2.3 26.1 

2.2 29.9 
1.8 31.5 

4.9 39.1 

5.1 36.8 
7.2 31.9 

0.22 

0.23 
0.16 

0.15 

0.16 
0.10 

58.0 

69.0 
60.0 

6.9 

4.5 
5.0 

1.1 

0.8 
0.8 

12.6 

10.7 
14.6 

2.4 

1.8 
3.3 

18.9 

13.2 
16.2 

0.11 

0.08 
0.07 

0.07 

0.06 
0.05 

Calamagrostisarundinacca June 
Aug. 

Oct. 

13.5 
12.9 

12.9 

8.8 
6.8 

6.0 

2.3 
1.8 

1.3 

29.8 
37.3 

34.6 

6.5 39.1 
8.5 32.7 

8.4 36.7 

0.33 
0.19 

0.14 

0.11 
0.10 

0.09 

60.0 
65.0 

60.0 

4.1 
2.7 

2.8 

1.1 13.8 
0.7 15.0 

0.6 15.9 

3.9 
3.4 

3.8 

18.1 
13.1 

16.9 

0.15 
0.08 

0.06 

0.05 
0.04 

0.04 
Eragrostisferruginea June 

Aug. 
Oct. 

12.0 

12.6 
12.1 

10.0 

7.8 
7.0 

2.6 24.7 
1.7 33.4 
1.2 30.1 

6.6 44.1 
5.7 3S.8 
5.8 '13.8 

0.31 

0.20 
0.20 

0.33 

0.20 
0.13 

63.0 

60.5 
60.0 

4.2 

3.5 
3.2 

1.1 

0.8 
0.5 

10.4 

15.1 
13.7 

2.8 
2.6 
2.6 

18.5 

17.5 
20.0 

0.13 

0.09 
0.09 

0.14 

0.09 
0.06 

Arundinella hirta June 

Aug. 

Oct. 

12.6 

12.5 

12.9 

6.8 

5.0 

3.8 

1.5 

0.9 

1.9 

31.3 

35.0 

33.0 

4.8 43.0 

.1.0 42.6 

4.0 44.5 

0.23 

0.25 

0.19 

0.11 

0.08 

0.09 

67.0 

60.0 

60.0 

2.6 

2.3 

1.7 

0.6 11.8 

0.4 16.0 

0.9 15.2 

1.8 

1.8 

1.9 

16.3 

19.5 

20.4 

0.09 

0.11 

0.09 

0.04 

0.04 

0.04 
Imperata cylindrica June 

Aug. 

Oct. 

13.3 

12.9 

-

7.7 

6.1 

-

2.2 

2.1 

-

33.7 

38.7 

-

4.3 3S.9 

4.1 36.2 

- --... 

0.21 

0.15 

0 2) 

0.10 

65.0 

67.0 

.. 

3.1 

2.3 

. 

0.9 

0.8 

. 

13.6 

14.7 

.. 

1.7 

1.6 

15.7 

13.7 

0.08 

0.06 

0.08 

0.04 

Themeda japonica June 

Aug. 
12.6 

12.3 
7.4 

5.8 
1.6 

1.3 
33.5 

33.1 
4.9 40.0 
5.9 41.6 

0.25 

0.25 
0.15 

0.10 
61.0 

68.0 
3.3 

2.1 
0.7 

0.5 
15.0 

12.1 
2.2 

2.2 
17.9 

15.2 
0.11 

0.09 
0.07 

0.04 



Location Species Month Mois-
ture 

C. 
Prot. 

Air dry basis (0) 
C. C. C. 
Fat Fib. Ash 

NFE Ca p Mois-
ture 

C. 
Prot. 

Green basis (%) 
C. C. C.
Fat Fib. Ash NFE Ca P 

Oct. 12.4 3.3 1.4 35.6 5.3 42.1 0.15 0.04 51.0 1.8 0.8 19.9 3.0 23.6 0.08 0.02 

Eulia speciosa June 12.1 6.9 1.8 31.7 5.3 42.2 0.26 0.12 62.5 3.0 0.8 13.5 2.3 18 0 0.11 0.05 

Aug. 
Oct. 

----
13.0 2.0 1.1 37.3 

.... 

4.0 42.5 0.10 

-
0.05 

-. 
49.0 1.2 0.7 21.9 2.4 24.9 0.06 0.03 

Eccoilopus cotulifer June 

Aug. 

Oct. 

13.4 

12.7 

12.5 

8.1 

5.2 

3.5 

1.7 

1.0 

0.5 

28.1 

33.5 

34.3 

4.6 44.1 

4.5 43.0 

4.1 44.6 

0.42 

0.59 

0.35 

0.14 

0.09 

0.06 

69.0 

62.0 

50.0 

2.9 

2.3 

2.0 

0.6 

0.5 

0.3 

10.1 

14.6 

19.6 

1.7 

2.0 

2.7 

15.8 

18.7 

25.5 

0.15 

0.26 

0.20 

0.02 

0.04 

0.04 

Pennisetum japonia 

Miscanthus purpurascens 

June 

Aug. 

Oct. 
June 

Aug. 

Oct. 

12.7 

13.1 

13.0 
13.0 

12.7 

12.9 

12.5 

8.5 

6.7 
7.7 

6.3 

4.3 

2.9 24.4 

1.5 32.3 

1.2 31.6 
1.8 32.4 

1.3 36.8 

0.6 33.1 

10.0 37.6 

4.2 40.5 

8.3 39.3 
4.4 40.8 

4.4 38.5 

5.3 43.7 

0.28 

0.30 

0.33 
0.28 

0.17 

0.19 

0.29 

0.21 

0.17 
0. 13 
0.11 

0.09 

72.0 

77.0 

75.0 
60.0 

60.0 

60.0 

4.0 

2.3 

1.9 
3.5 

2.9 

2.0 

0.9 

0.4 

0.3 
0.8 

0.6 

0.3 

7.8 

8.5 

9.1 
14.9 

16.9 

15.2 

3.2 

1.1 

2.4 
2.0 

2.0 

2.5 

12.1 

10.7 

11.3 
18.7 

17.6 

20.1 

0.09 

0.08 

0.10 
0.13 

0.08 

0.09 

0.09 

0.06 

0.05 
0.06 

0.05 

0.04 

Calamagrostis arundinacea June 

Aug. 
-

13.7 

-

4.5 

-

1.6 36.3 

-- -

4.7 39.3 

-

0.14 

-

0.07 

-. 

62.0 2.0 0.7 16.0 2.1 

. 

17.3 0.06 0.03 

Oct. - - - -- - - - - - - -

Lespedeza striata June 12.8 16.3 5.7 25.2 6.5 33.6 1.01 0.32 70.0 5.6 2.0 8.7 2.2 11.6 0.35 0.11 

Aug. 
Oct. 

13.4 
12.3 

12.1 
12.2 

2.0 31.7 
1.3 37.0 

.1.6 36.3 
4.5 32.7 

0.34 
0.66 

0.18 
0.37 

62.0 
50.5 

5.3 
7.0 

0.9 
0.8 

13.9 
21.1 

2.0 
2.6 

15.9 
18.7 

0.15 
0.38 

0.08 
0.21 

Lespedeza daurica June 12.3 13.1 2.4 23.6 4.7 44.0 0.86 0.15 62.5 5.6 1.0 10.1 2.0 18.8 0.37 0.06 

Aug. 

Oct. 

-
--

- . 

---------

. .- . 

--
. 

-
.-.-.-.

----- . . . 

Lespedeza cuneata June 

Aug. 

Oct. 

13.1 

12.7 

12.8 

13.8 

10.0 

7.5 

2.5 26.4 

1.6 35.0 

1.4 41.0 

5.0 39.1 

4.3 36.5 

3.5 33.8 

1.02 

0.91 

0.87 

0.17 

0.10 

0.09 

63.0 

60.0 

-

5.9 
4.6 

. 

1.1 

0.7 

. 

11.3 

16.0 

. 

2.1 

2.0 

. 

16.7 

16.7 

. 

0.43 

0.42 

. 

0.07 
0.04 

Lespedeza cytissides June 13.3 13.1 2.9 18.7 3.6 48.5 0.73 0.10 - . . . . . . 

Aug. 

Oct. 

-

-

-

-

. 

. 

. 

. 

.-

.-
. 

. 

. 

. 
.-.-.-.
.-.-.-.



Location Species Month Mos-
ture Prot. 

Air dry basis (%) 
C.C 

Fat Fib. Ash NFE Ca 
Mois-

pFa ture 
C. 
Prot. 

Green basis (%) 
C. C. C

F. AsFat Fib. Ashl NFE Ca P 
Puerariathunbergiana June 12.6 19.3 2.7 22.4 7.5 35.6 1.64 0.18 77.0 5.1 0.7 5.9 2.0 9.4 0.43 0.06 

Aug. 
Oct. 

13.1 
13.7 

13.3 
12.0 

1.8 29.9 
2.3 24.8 

7.6 34.2 
9.1 38.1 

1.80 
0.28 

0.11 
0.11 

-

68.0 4.4 
--

0.9 9.2 
.- -

3.4 14.1 0.10 0.04 
Vicia japonica June 13.2 17.4 2.0 25.1 4.4 37.9 u.85 0.19 72.0 5.6 0.6 8.1 1.4 12.2 0.27 0.06 

Aug. 13.5 12.0 1.9 34.0 4.2 34.9 0.80 0.16 60.0 5.6 0.6 15.7 1.9 16.1 0.39 0.07 
Oct. - - - -

Aeschynomene indica June .-- -.--- --. . . 
Aug. - - - .. 62.0 7.9 1.0 10.8 2.3 16.1 0.43 0.07 
Oct. - -.. 

Jeju Imperata cylindrica June 
Aug. 

13.6 
13.1 

7.1 
4.5 

1.1 
1.5 

33.6 
33.7 

3.9 40.7 
3.8 43.5 

0.17 
0.24 

0.12 
0.11 

60.5 
60.0 

3.2 
2.1 

0.5 
0.7 

15.4 
15.5 

1.8 18.6 
1.7 20.0 

0.08 
0.11 

0.06 
0.C5 

Oct. 13.4 4.2 1.6 35.4 4.6 40.9 0.18 0.09 54.0 2.2 0.9 14.8 2.4 21.7 0.10 0.05 
Andropogon micranthus June 

Aug. 

Oct. 

12.9 

13.0 

12.6 

6.0 
4.1 

3.4 

0.5 
2.8 

0.7 

30.2 

32.3 

21.6 

7.8 
7.1 

9.5 

42.6 

42.7 

42.3 

0.40 

0.25 

0.19 

0.12 

0.12 

0.07 

65.5 

56.0 

51.0 

2.4 

2.1 

1.9 

0.2 11.9 
0.4 16.3 

0.4 17.7 

3.1 16.9 
3.6 21.6 

5.3 23.7 

0.16 

0.13 

0.11 

0.05 

0.06 

0.04 
AMiscanthus sinensis June 13.2 6.1 0.5 33.5 4.8 41.9 0.21 0.14 62.7 2.6 0.2 14.4 2.1 18.0 0.09 0.06 

A ug. - - - -........ 

Oct. - - - -.... 

Holcusfulvus June 13.1 6.9 1.0 25.4 11.2 42.4 0.35 0.18 66.5 2.7 0.4 9.9 4.3 16.4 0.13 0.07 
Aug. 

Oct. 

12.7 

12.6 

3.8 

3.5 

0.6 

0.6 

35.1 

32.0 

5.5 42.3 

7.4 43.9 

0.21 

0.17 

0.10 

0.10 

54.0 

58.0 

2.0 

1.7 

0.3 

0.3 

18.5 

15.4 

2.9 22.3 

3.6 21.1 

0.11 

0.08 

0.05 

0.05 
Setaria chondrachne June 13.6 9.2 0.4 28.6 8.8 39.4 0.22 0.22 68.0 3.4 0.2 10.6 3.2 14.6 0.08 0.08 

Aug. 

Oct. 

12.9 

13.0 

5.8 

4.9 

0.7 

0.7 

32.1 

30.7 

8.0 40.5 

6.7 44.0 

0.22 

0.26 

0.22 

0.23 

59.0 

62.0 

2.7 

2.2 

0.3 

0.3 

15.1 

13.4 

3.8 19.1 

2.9 19.2 

0.20 

0.07 

0.10 

0.10 
Themeda japonica June 13.6 6.4 0.9 27.3 11.1 40.7 0.30 0.20 65.0 2.6 0.4 11.0 4.5 16.5 0.12 0.08 

Aug. 
Oct. 

12.9 
13.6 

4.8 
2.8 

1.1 
0.3 

32.8 
34.1 

4.0 44.4 
6.1 43.0 

0.14 
0.12 

0.10 
0.07 

58.0 
39.0 

2.3 
2.0 

0.5 
0.2 

15.8 
24.1 

1.9 21.4 
4.4 30.3 

0.07 
0.09 

0.05 
0.05 

Cymbopogon goeringii June 12.9 5.8 2.8 26.0 5.8 46.7 0.30 0.11 63.2 2.4 1.2 11.0 2.5 19.7 0.13 0.11 



Location Species Month __mois-ture C.EProt. 
Air dry basis (%)C_-a C ...Fat Fib. Ash NE Ca p MoisMois-

Green basisC.................C. C.- C. 
(%)

C. NFE.C. 
L ocatio . Sr . C. C . C. tu re Pro t. Fat Fib . A sh a 

Aug. 12.4 2.7 2.8 36.1 3.7 42.3 0.11 0.10 52.0 1.5 1.5 19.8 2.0 23.2 0.06 0.05 
Oct. 13.1 2.6 2.3 34.4 3.8 43.8 0.10 0.06 43.0 1.7 1.5 22.6 2.5 28.8 0.07 0.04 

Miscanthus purpurascens June - . . . . . . . .-. . . 
Aug. 12.3 5.4 1.4 33.6 5.7 41.7 0.18 0.12 64.0 2.2 0.6 13.8 2.3 17.1 0.08 0.05 

Cassia nomame 
Oct. 

June 
12.9 

12.5 
3.1 

15.6 
1.0 35.9 

2.7 20.8 
4.3 

4.9 

43.0 

44.3 
0.10 

0.81 
0.OS 

0.15 
57.0 

72.5 
1.5 

4.9 
0.5 

0.9 
17.7 

6.5 
2.1 

1.3 
21.2 

13.9 

0.05 

0.26 
0.04 

0.05 
Aug. 13.4 4.4 2.1 30.1 2.9 47.1 0.74 0.11 64.0 1.8 0.9 12.5 1.2 19.6 0.31 0.05 

Glycine ussuriensis 
Oct. 

June 

12.7 

13.4 

8.1 

13.7 

0.5 

1.1 

38.1 

28.5 

2.9 

7.0 

37.7 

36.4 

0.63 

1.31 

0.13 

0.15 

55.0 

73.0 

.4.2 

4.3 

0.3 19.7 

0.4 8.9 

1.5 

2.2 

19.4 

11.3 

0.32 

0.42 

0.07 

0.55 
Aug. 13.6 12.2 1.6 31.5 5.2 35.9 1.32 0.13 66.0 4.8 0.6 12.4 2.1 14.1 0.52 0.55 
Oct.-----------------------------------

Lespedeza spp. June. 
Aug. 

13.2 
13.0 

19.0 
11.0 

1.3 25.9 
2.6 26.9 

3.4 
2.9 

37.1 
40.6 

0.60 
0.71 

0.15 
0.11 

68.0 
65.0 

7.0 
5.5 

0.5 
1.0 

9.6 
10.7 

1.3 
1.2 

13.7 
16.1 

0.22 
0.48 

0.09 
0.05 

Oct. 13.5 12.9 2.2 31.5 3.9 36.0 1.01 0.21 58.0 6.3 1.1 15.3 1.9 17.5 0.49 0.01 
Lespedeza cuneata June 12.8 12.3 1.2 28.7 4.9 40.3 0.99 0.13 58.0 5.9 0.6 13.8 2.3 19.3 0.48 0.06 

Aug. 13.4 10.1 1.9 33.3 4.1 37.3 1.0.1 0.14 51.0 5.7 1.1 18.9 2.3 22.1 0.59 0.08 
Oct. 12.7 11.2 2.3 33.3 4.2 36.4 1.11 0.13 51.0 6.3 1.3 18.7 2.4 20.4 0.63 0.07 

Astragalus membranaceus June 12.9 11.7 1.9 30.1 5.4 38.0 0.24 0.18 72.2 3.7 0.6 9.6 1.7 12.1 0.08 0.06 
Aug. 13.3 11.7 1.5 30.8 7.8 38.9 0.25 0.18 52.0 6.5 0.8 17.1 4.3 19.3 0.14 0.10 
Oct. 13.2 11..1 1.5 30.8 6.4 36.8 0.42 0.17 60.0 5.3 0.8 1.1.2 2.9 17.0 0.19 0.08 

Lespedeza pilosa June 13.2 9.1 1.4 32.8 7.C 36.5 0.87 0.11 41.2 6.2 0.9 22.2 4.8 24.7 0.59 0.08 
Aug. 13.1 9.2 1.9 3.1.2 3.6 37.0 0.70 --- 52.0 5.1 1.1 18.9 2.0 21.0 0.38 -
Oct. 

Dunbaria villosa June 12.8 15.5 2.9 27.4 4.6 36.8 0.71 0.17 65.5 6.1 1.2 10.8 1.8 14.6 0.29 0.07 
Aug. 13.3 12.4 3..1 28.2 4.2 38.5 0.07 0.16 66.2 4.8 1.3 11.0 1.6 15.0 0.26 0.06 
Oct. - - - - -- -- - 56.0 5.0 1.3 16.8 1.9 19.1 0.37 0.05 

Artemisia japonica June 12.4 13.0 2.0 21.3 8.0 -13.3 1.12 0.29 70.5 -1.-1 0.7 7.2 2.7 1-1.6 0.38 0.10 c 
Aug. 13.0 6.3 2.7 31.0 4.7 42.4 0.70 0.16 60.5 2.8 1.2 1-4.1 2.1 19.2 0.32 0.17 



Location Species M nth Moi-
Air drv bas; 

C. " . ' tu,,. tI-.:' Fb 
% 

.-A h C.NE C.Ca C. C.It,Moik- C . 
Green basis 1% 
C. C . C . FE C P 

P tr. Pr. F,!t Fib. Ash NFE Ca P 

Kueje 

Oct. 

Calamagrostisarurdiu:aceaJurn 

12.7 

13. 1 

0.2 

8.) 

2.5 

0.. 

29. 7 

30.3 

5.0 14.0 

9.1 :18.) 

0.95 

0.29 

0.15 

0.12 

.17.0 

66.5 

3.8 

:33 

1.5 18.0 

0.3 11.7 

3.0 26.7 

3.5 11.6 

0.58 

0.11 

0.09 

0.05 
AuT. 

Miscanthus purpurasccns 

Oct. 

jun,. 

Autz. 

O,:. 

13..1 

12.8 

13. 

12.3 

.1.5 

6.2 

6.4 

5.2 

1.9 39.1 

1.2 29.5 

1.3 32.9 

0.6 32.9 

1;.o 35.2 

5.2 .15. 1 
5.1 0.6 

-1.9 -14.2 

0.12 

0.17 

0.16 

0.17 

0.12 

0. I0 

0.14 

0.15 

39.3 

63.0 

80.0 

56.0 

3.1 

2.6 

1.5 

2. f 

1.3 27.4 

0.5 12.5 

0.3 7.6 

0.3 16.5 

4.2 2.1.7 

2.2 19.1 

1.2 9.4 

2.4 22.2 

0.08 

0.07 

0.0-1 

0.08 

0.08 

0.04 

0.03 

0.07 
Themeda japonica Jun,' 

Aug. 

Ot. 

13.5 

12.8 

12.7 

0.1 

5.8 

2.1 

0.9 

1.3 

1.6 

29.3 

3,A.5 

36.5 

6.1 50.2 

5.5 40.1 

.1.. -42.7 

0.22 

0.20 

0.07 

0. 10 

0.14 

0.07 

67.5 
78.0 

34.0 

o. 1 

1.5 

1 6 

0.3 11.0 

0.3 8.7 

1.2 27.6 

2.3 18.9 

1..110.1 

3.3 32.3 

0.08 

0.05 

0.05 

0.04 

0.04 

0.05 
Imperata cylindri:a Junra 

Aug. 
Oct. 

13.2 

13.-I 
12.8 

6.7 

7.6 
4.2 

1.4 

1.8 
1.5 

:30.2 

32.8 
35.3 

1.6 43.9 

5.3 3.91 
3.2 43.0 

0.17 

0.20 
0.28 

0.10 

0.12 
0.1.3 

62.5 

73.0 
57.1 

2.9 

2.1 

2.1 

0.6 13.0 2.0 19.0 

0.6 10.2 1.7 12.2 
0.8 17..1 1.6 21.2 

0.08 

0.06 
0.1.1 

0.04 

0.04 
0.06 

Beckmannia erucaeformis June 12.8 10.7 1.6 29.7 8.9 36.1 0.39 0.21 70.0 3.7 0.5 10.2 3.1 12.5 0.14 0.07 
A ug. --

Oct. 
Arundinella hirta Junc 13.2 5.8 0.9 28.6 .1.9 '16.7 0.27 0.10 68.0 2.1 0.3 10.5 1.8 17.2 0.10 0.04 

Aug. 
Oct. 

--
13.1 

-
3.5 0.9 33.2 4.1 4-1.9 0.11 0.11 53.3 1.9 0.5 17.9 2.2 2.1.2 0.06 0.06 

Setaria viridis JurI. 12.6 7.7 1.9 22.9 4.6 50.-1 0.28 0.2.1 72.0 2.5 0.6 7.3 1.5 16.1 0.09 0.08 

Eragroslisferruginea 

Aug. 

Oct. 

jun-

12.2 

13.-

13.4 

7.0 1.7 30.5 
.1.2 1.2 31.5 

13.41 1. 23.2 

7.1 41.1 

10.2 39.5 

5.2 3.3 

0.22 

0.28 

0.29 

0.37 

0.29 

0.2) 

80..0 

'6.2 

67.') 

1.6 

1.7 

5.1 

.4 

0.5 

0.5 

7.0 

12.3 

8.8 

1.7 

.1.0 

2.0 

9.4 

15.4 

16.5 

0.05 

0.11 

0.11 

0.08 

0.11 

0.11 
Aug. 

Oct. - . . . . 
Digitariasanguinalis Jun( 

Aug. 

Oct. 

13.2 

12.5 

13.2 

12.3 

8.5 

6.3 

0.6 25.4 

2.2 29.2 

1.5 29.,4 

11.7 36.9 

9.3 38.,1 

8.7 0.1.9 

0.,13 

0.25 

0.26 

0.32 

0.18 

77.0 

83.0 

7:3.3 

3.3 

1.6 

1.9 

0.2 

0.4 

0.5 

6.7 

5.7 

9.0 

3.1 

1.8 

2.7 

9.8 

7.5 

12.6 

0.12 

0.05 

0.08 

-

0.06 

0.06 



Location Species 
LM ntl Mois-

tur, 
C.
Prot. 

Air dry t)a.iss%" 
C. C. C.
Fat Fib. Ah 

NFE Ca I, Mn0tui'r-
C.
Prot. 

Green basis 

C. C. C.
Fat Fib. Ash 

NFE Ca P 

Cvmbopogo gocringii .un-.' 

Aug. 

Oc:. 

12.7 

12.4 

13.0 

7.9 

6.3 

4.7 

1.2 

3.7 

3.6 

27.0 

31.7 

31.0 

6.7 44.6 

5 !4.5 
3.8 41.0 

0.3) 

0.25 

0.12 

0.16 

0.16 

0.12 

69.0 

85.0 

.0 

2.8 

1.1 

2.7 

0.4 

0.6 

2.1 

9.6 

5. 1 

17.8 

2.4 15.8 

0.9 6.9 

2.2 25.3 

0.11 

0.04 

0.07 

0.06 

0.03 
0.07 

Zoysia japonica Junt_ 

Aug. 

Oct. 

13.0 

- . 

7.2 1.5 26.9 5.8 45.5 0I.-19 -  60.0 3.3 0.7 12.-1 "2.7 20.9 0.09 0.07 

Eccoilopus cotulifer Ji'nc. 

Aug. 
Oct. 

13.2 

12.9 
12.6 

6.9 

8.8 
3. , 

1.2 27..9 6. 1 

2.19 32. ,.2 

0.6 3.-;.83.5 

41.7 

:7.5 
42., 

0.32 

0.2-
0.1 

G.10 

0.19 
?.3 

66.0 

79.0 
-12.0 

2.7 

2.1 
2.4 

0.5 

0.5 
0.4 

10.9 

7.8 
21.4 

2.4 

1.5 
2.3 

17.5 

9.1 
28.5 

0.13 

0.07 
0.13 

0.04 

0.05 
0.01 

Erlia .peciosa Junt 

Aug. 

Oct. 

12.7 

12.4 

12.8 

7.3 

5.0 

2.6 

1.8 

2.1 

0.7 

30.7 

3 14 
:6 ) 

-1.8 .12.7 

.1. 41.3 

.1.1 41.. 

o.27 

0.1519 
0. 1) 

uo 

0. I 
).07 

6.5 

77.) 

.11.1) 

2.8 

1.3 

1.7 

0.7 

0.6 

0.1 

11.8 

9.1) 

23.1 

1.8 16.4 

1.2 10.9 

2.6 28.2 

0.10 

0.05 

0.06 

0.04 

0.02 

0.04 

E'eusine indica June 
Aug. 13.0 7.5 1.i 28.3 8.5 11.9 0.-.1 1.31 78.1 1.9 0.5 7.2 2.2 10.- 0.15 0.OS 

Oct. - . 

Eragrovtisferruginea June 
Aug. 

12.3 
12.1 

13.5 
8.6 

1.1 
2.3 

23.4 
31.9 

5.3 43.7 
5.1 "L.0 

1.3)
) 19 

0.3)
0.21 

67.1)
71.0 

5.1 
2.9 

0.5 
0.8 

8.9 
10.6 

2.0 16.5 
1.7 13.0 

0.11 
0.05 

0.11 
0.08 

Oct. 1:11 4.3 0.6 2S.S 8.(I 45.2 .21 10.2') 6().o 2.0 0.3 13.3 3.7 20.8 0.10 0.09 

Phragm ites p:ostura!us Ju n e 

Aug. 
Oct. 

--

12.2 
12.3 

11.1 
10.2 

2.1 33.3 
2.2 28.9 

6..1 
7.1 

32.9 
19. 3 

(.18 
0.-22 

1.1 
).12 

81) 

5..0 
3.0 
5.8 

0.5 
1.3 

7.6 
16.5 

1.5 
1. 1 

7.5 
22.4 

"- . ... 

0.04 0.04 
0.13 0.07 

Andropogon pzicramth:s Jne 
A ut:. 

(t9t. 13.1 
- -

3.2 '."0 310.1 7.5 .t1.9 0.17 0. 07 

. 

.1.8 

-

2.1 0.6 19.3 4.-8 28.5 0.10 0.06 

Lespedeza cuneata June 
:\u-. 

Oct. 

13.3 
1,.7 

1:1.2 

15.6 

I(. 

9.3 

0.7 20.L 
. 1.6 '2.1 

1.8 17.1 

1.01 .15.7 
:.7 39.6 

5.4 1 3 2 

1.0H0. 16 

0.61 0. 19 

(1.761) (.12 

57.6 

75.0 

57.1 

7. 

3.0 

4.6 

0. 
0.5 

0.9 

10.2 
9.2 

18.4 

2.0 22. 4 

1.0 11.3 

2.7 63.4 

0.19 

0.18 

0.3S 

0.08 

0.06 

0.06 

Pennisetuin japonica June 



- - -- -- - - -

Air dry basis (%) Green basis (%) 
Mois- C. C. C. C. Mois- C. C. C. C. NLocationure rot. Fat Fib. Ash P lure Prot. Fat Fib. Ash 

Aug . - -. . . . .. ...
 
Oct. 12.2 4.8 1.6 33.1 8.1 49.3 0.2i 0.25 63.0 1.7 0.6 12.1 2.9 14.7 0.0S 0.09
 

Puerariathunbergiana 	 June 12.6 21.6 1.2 20.4 6.9 37.3 1.7, 0.17 72.5 6.8 0.4 6.4 2.2 11.8 0.29 0.06 
Aug. 12.5 19.9 2.9 24.7 6.6 33.5 0.45 0.21 81.0 3.6 0.5 4.5 1.2 6.1 0.0S 0.04 
Oct. 12.7 13.4 2.2 23.1 7.6 41.0 2.29 0.14 69.0 6.1 1.0 10.6 3.5 18.8 1.05 0.06 

Indigofera korcana 	 June 13.2 13.5 1.9 18.0 2.9 50.5 0.63 0.07 66.5 5.2 9.8 6.9 1.1 19.5 0.24 0.03 

Aug. -- .-. - .----- - --- -- - -- - ..- - -

Oct. -

Cassia nomam e 	 June . .. . . . . . . . . . . . . . . 
Aug. 13.0 13.4 3.6 22.5 4.3 43.3 0.12 0.15 77.0 3.6 1.0 5.9 1.1 11.4 0.03 0.04 
Oct. - - ..- -- -- - - - ----------- -

Lespedeza striata 	 June -.- -.---- ---- -. . 
Aug. 12.5 13.2 2.0 29.6 4.4 38.3 1.12 0.23 74.0 3.9 0.6 8.8 1.3 11.4 0.33 0.07 
Oct. 12.6 13.7 1.1 35.8 11.0 25.8 0.48 0.21 33.3 	 10.4 0.8 27.3 8.4 19.7 0.37 0.16 

Falcatajaponica 	 June - - - --. --- . - - -. --

Aug. 13.6 13.1 2.4 28.6 6.3 32.2 0.22 0.20 78.0 3.3 0.6 7.3 1.6 9.2 0.31 0.05 
Oct. - - .. - .-- -- - .. . -.... 

Robinia pseudo acacia 	 June - - - -- - - - -
Aug. 13.2 20.2 2.5 13.9 4.9 45.4 0.82 0.16 85.0 3.5 0.4 2.4 0.8 7.8 0.14 0.03 
Oct. 13.0 14.4 3.2 17.5 4.2 47.7 1.37 0.11 68.4 5.3 1.2 6.3 1.5 17.3 0.50 0.03 

Hwasan Eragrostisferruginea June 12.7 7.9 3.0 23.8 4.6 45.9 0.21 0.14 57.8 3.8 1.5 12.5 2.2 22.2 0.10 0.07 
Aug. 13.2 7.9 1.7 32.0 4.6 40.6 0.13 0.20 71.1 2.6 0.6 10.7 1.6 13.5 0.05 0.07 
Oct. 13.1 6.3 1.1 28.5 5.1 46.0 0.15 0.12 44.4 4.0 0.7 18.2 3.3 29.4 0.09 0.08 

Miscanthus purpurascens 	 June 12.4 3.9 1.0 28.4 4.1 50.2 0.21 0.11 63.3 1.7 0.4 11.9 1.7 21.1 0.09 0.04 
Aug. 13.1 5.6 1.4 34.1 5.2 40.6 0.11 0.10 66.5 2.2 0.5 13.1 2.0 15.6 0.04 0.04 
Oct. 12.7 3.7 0.1 	 36.3 5.3 41.9 0.17 0.06 55.5 1.9 0.6 18.5 2.7 21.4 0.09 0.04 

Calamagrostisarundinacea June 13.1 8.3 2.6 30.7 5.3 40.0 0.28 0.08 64.0 3.4 1.1 12.7 2.2 16.6 0.12 0.03 

A ug. - . . . . . . . . . . . . . . . 



Location Species Month ture Prot. 

Air dry basis (%) 

Fat Fib. Ash 
1ois--s-C. 

-Green 
C. 

basis (%) 
C. C. NFE Ca P 

Oct. --. . . . . . . . . . . . . . . 

Zoysia japonica June 

Aug. 

Oct. 

13.1 

13.4 

13.0 

5.8 

9.8 

6.2 

1.2 

1.2 

1.6 

27.1 

29.8 

27.3 

4.5 48.3 

5.3 40.5 

7.0 45.6 

0.21 

0.22 

0.23 

0.10 

0.32 

0.18 

49.7 

33.2 

41.0 

3.4 

7.6 

4.2 

0.7 15.7 

0.9 23.0 

0.7 18.5 

2.6 28.0 

4.1 31.3 

4.8 30.9 

0.12 

0.17 

0.15 

0.06 

0.25 

0.12 

Themeda japonica June 

Aug. 

Oct. 

16.1 

12.8 

12.6 

4.9 

5.7 

8.0 

1.1 

1.3 

1.0 

29.2 

37.6 

30.0 

5.6 46.1 

3.5 39.0 

4.2 38.2 

1.54 

0.12 

0.15 

0.12 

0.12 

0.06 

58.3 

60.4 

43.6 

2.4 

2.6 

5.2 

0.5 

0.6 

0.6 

14.0 

17.1 

23.3 

2.7 22.1 

1.6 17.7 

2.7 24.7 

0.74 

0.06 

0.10 

0.05 

0.06 

0.04 

Festuca ovina June - -.- ---- - - -. 

Aug. 

Oct. 

12.7 

12.9 

8.2 

8.5 

2.9 

2.9 

31.7 

30.1 

4.7 39.8 

5.2 40.5 

1.62 

0.17 

0.10 

0.10 

54.6 

54.8 

4.3 

4.4 

1.5 

1.5 

16.5 

15.6 

2.5 20.7 

2.7 21.0 

0.84 

0.09 

0.05 

0.05 

Calamagrostisarundinacea June 

Aug. 

Oct. 

-

13.0 

12.8 

- -

10.5 

7.7 

- -

2.7 31.0 

1.5 32.3 

--

7.6 35.3 

9.7 36.0 

-

0.31 

0.19 

-

0.24 

0.11 

68.4 

55.3 

-. 

3.8 

4.0 

1.0 

0.8 

11.3 

16.5 

2.8 12.8 

5.0 18.4 

0.11 

0.10 

0.09 

0.06 

Cy m b opog on g oe r ingii J u n e 

Aug. 
Oct. 

. 

13.4 

12.7 

. 

6.7 

4.8 

3.3 

2.7 

.-. . . 

34.7 4.7 37.3 0.15 

33.6 4.9 41.4 0.14 

...-.-.--

0.9 63.7 

0.09 37.1 

2.8 

3.4 

1.4 

2.0 
14.5 
24.2 

2.0 15.6 

3.5 29.8 

0.06 

0.10 

0.04 

0.06 

Kwangsan Arundinella hirta June 

Aug. 

Oct. 

. 

12.6 

13.0 

. 

5.1 

3.9 

1.2 

0.8 

.-. . 

37.0 3.7 40.4 

32.6 5.3 44.5 

...--

0.12 0.10 

0.21 0.06 

-

66.9 

51.7 

1.9 

2.1 

0.5 

0.4 

14.0 

18.1 

1.4 15.3 

2.9 24.7 

.--

0.05 

0.12 

0.04 

0.12 

Amorpha fructicosa June 

Aug. 

Oct. 

13.5 

13.4 

13.6 

17.4 

17.3 

6.2 

2.4 20.4 

3.8 20.2 

1.5 31.2 

8.7 42.1 

4.0 41.3 

4.0 40.5 

0.94 

1.02 

0.16 

0.16 

0.17 

0.C3 

73.8 

65.6 

60.0 

5.2 

6.9 

2.9 

0.7 

1.5 

C.7 

6.2 

8.0 

15.8 

1.3 12.8 

1.6 16.4 

1.9 18.8 

0.29 

0.41 

0.07 

0.05 

0.07 

0.02 

Lespedeza striata June 

Aug. 

Oct. 

12.5 
12.4 

12.8 

10.3 

15.7 

14.6 

3.1 20.4 

2.5 24.8 

5 9 31.4 

6.6 47.2 

4.6 40.2 

5.4 29.9 

0.91 

0.13 

0.E3 

0.14 

0.12 

0.24 

69.7 

66.9 

9.7 

3.6 

5.9 

15.1 

1.1 7.1 

0.9 9.4 

0.8 32.5 

2.3 16.3 

1.7 15.2 

5.6 30.9 

0.32 

0.05 

0.55 

0.05 

0.05 

0.24 

Lespedeza bicolor June 

Aug. 
Oct. 

13.0 

-
--

14.7 

----

1.8 26.1 3.8 40.6 C. E6 0.12 

.-- - -
- ------

C5.5 5.8 0.7 10.4 1.5 16.1 0.22 0.05 



Location Species Mcnt Mois-
ture 

. ...Air d ry ba sis ( % 
.. C. C. C. 

Prot. Fat Fib. Ash F 

. .. 

Ca 

.... 

P 

. . . .. . 
o. 

ture Prot. 

..G reen ba sis 

Ft Fib. 

(M ) 

Ash 
NFE Ca P 

Lespedeza cuneata Jur.c 12. V 0.3 1.0 25.0 9.3 41.4 0.71 0.12 59.3 4.8 0.5 11.7 4.4 19.4 0.33 0.06 
t%utg. 13.0 14.1 1.S 29.6 4.4 37.0 0.78 0.23 62.2 6.1 C.S 12.9 1.9 16.1 0.34 0.10 
Oct. - - - .. .. ... 

Astragalus membranac,,,s June 12.6 13.6 1.8 17.3 8.2 =0.5 0.39 0.09 66.8 5.2 0.7 6.6 1.6 19.2 0.15 0.03 
Aug. 12.9 12.8 2.1 20-0 5.7 46.5 0.71 0.20 61.3 5.7 0.9 8.9 2.5 ;:0.7 0.33 0.09 
Oct. 12.4 6.9 2.1 26.7 4.7 117.3 1.25 0.-04 20.6 6.3 1.9 24.2 4.3 42.9 1.31 0.04 

Lesped eza spp. J u ne .. - -. ..- ... .. .. . .. .. . . . . 
Aug. 13.1 13.8 3.2 27.9 4.9 37.1 0.7, 0.16 62.2 6.0 1.4 12.2 2.2 16.2 0.34 0.07 
Oct. 12.6 S.5 1.5 411.9 2.6 3 . ',.' 7 0.1 . 41.3 5. 1 0.9 24.8 2.2 18.6 0.57 0.06 

Carex birvensis TiP. 13.1 7.S .2 27. ,.2 - (1- I .li 57.6 3.8 2.1 13.2 2.0 21.3 0.09 0.06 
Au. . .8 19 . C 2.4 2., , . 4 .- .21 0.10 5..6 5.2 1.2 13.8 2.1 23.1 0.11 0.05 
Oct. -

Artemisia japonica Jun. 12.9 7.3 2.8 IS.C 7.5 f,.6 0.S C.12 69.7 2.5 1.0 6.3 2.6 17.9 0.31 0.04 
Aug. 13.2 2.1 2.8 23.3 6.1 51.0 0.97 0.12 66.9 1.3 1.1 8.9 2.4 19.4 0.37 0.05 
Oct. 12.6 7.0 2.1 20. 8 8.7 418.9 1.18 0. IC 69.1 2.5 0 7 7.3 3.1 17.3 -- 0.04 

Carexlanceolata June 12.6 5.0 1.3 25.1 .9 2.10.280.06 54.3 2.6 0.7 13.2 2.6 26.7 0.15 0.03 
A ,g. 
O.t. 

-
-

-
. 

-.... 
. .. .. . I . . .. 

Artemisia asiatica June 12.9 14.7 5.2 16.1 8.2 43.0 0.64 0.23 69.8 5.1 1.8 5.6 2.8 14.9 0.22 0.08 
Aug. 12.9 141.2 3.8 24.3 7.6 37.5 0.69 0.29 76.2 3.9 1.1 6.6 2.1 10.1 0.19 0.08 
Oct. 13.2 13.8 3.5 19., 7.5 43.0 0.79 0.25 72.9 4.3 1.1 5.9 2.3 13.4 0.25 0.08 

Arundinella hirta June 13.6 6.5 1.2 30.0 4.2 44.7 0.16 0.09 65.0 2.6 0.5 12.1 1.7 18.1 0.06 0.04 
Aug. 

Oct. 
13.4 

13.9 

3.7 

3.4 
1.5 

0.8 

32.5 

33.8 

4.0 44.9 

3.6 44.6 

0.14 

0.13 

0.07 

0.05 
69.0 

54.0 

1.3 

1.8 

0.5 

0.4 

11.7 

18.1 

1.4 

2.0 
16.1 

23.8 

0.05 

0.07 

0.02 

0.03 
Phragmites prosturatus June 12.7 13.4 2. 29.5 S. 1 34.1 0.17 0.16 60.0 6.1 1.0 13.5 3.7 15.6 0.08 0.07 

Aug.
Oct. 

13.6 
12.7 

11.7
10.6 

i.. 31.3
1.4 28.5 

7.7 3.1.5
6.9 39.9 

0.13 
0.13 

0.12 
0.12 

65.0 
62.0 

4.7 
4.6 

0.5 
0.6 

12.7 
12.4 

3.1
3.0 

14.0 
17.4 

0.05 
0.06 

0.05 
0.05 

Themeda japonica June 12.9 6.8 1.6 29.5 5.3 43.9 0.14 0.10 64.0 2.8 0.7 12.2 2.2 18.2 0.06 0.04 



Location Species Month Mois- C.tonPrt .. ture__P-ot. 

Air dry basis (,o) 
C. C. C.Fa Fb AhFat . Fib. Ash 

NFiGreen
E Ca p Mois-ture C.Prot. 

Green basis (0) 
bi C.-

C-. C. CFat Fib. Ash NFE Ca P 

Miscanthus purpurascens 

Aug 

Oct 

June 

12.4 

12.3 

13.2 

5.2 

5.4 

7.0 

1.1 

1.6 

2.5 

35.6 

33.2 

29.3 

3.9 41.8 

4.5 43.0 

4.7 43.3 

0.19 

0.14 

0.11 

0.09 

0.12 

0.10 

70.0 

38.0 

65.0 

1.8 

3.8 

2.8 

0.4 12.2 

1.2 23.5 

1.0 11.8 

1.3 

3.2 

1.9 

14.3 

30.4 

17.5 

0.07 

0.10 

0.05 

0.03 

0.09 

0.04 
Aug. 

Oct. 
12.6 
12.9 

4.5 

3.4 
0.5 
1.0 

33.6 

32.8 
4.4 44.4 
3.8 46.0 

0.11 
0.14 

0.06 
(1.08 

55.0 
51.0 

2.3 
1.9 

0.3 17.3 
0.6 18.5 

2.3 
2.2 

22.9 
25.9 

0.06 
0.08 

0.03 
0.04 

Eragrostisferruginea June 11.9 9.2 3.2 27.3 5.5 42.8 0.24 0.27 63.0 3.9 1.4 11.5 2.3 18.0 0.10 0.11 
Aug. 12.4 8.1 1.9 34.2 5.3 38.0 0.20 0.25 74.0 2.4 0.6 10.2 1.6 11.3 0.06 0.07 

Imperata cylindrica 

Oct. 

June 

Aug. 

12.3 

12.2 

12.7 

8.3 

8.2 

6.6 

1.8 

2.2 

1.4 

29.0 

29.1 

35.1 

4.8 43.8 

4.5 44.0 

4.2 40.0 

0.20 

0.19 

0.23 

0.23 

0.13 

0.16 

57.0 

70.0 

70.0 

4.1 

2.7 

2.3 

0.9 

0.8 

0.5 

14.2 

9.5 

12.1 

2.3 

1.5 

1.5 

21.5 

15.0 

13.8 

0.10 

0.07 

0.08 

0.11 

0. G 

0.05 

Eulia speciosa 
Oct. 
June 

12.6 
13.1 

4.0 
6.1 

1.1 
2.1 

36.2 
30.0 

'2.3 43.2 
5.3 43.4 

0.13 
0.14 

0.06 
0.09 

53.0 
62.0 

2.1 
2.7 

.0.6 
0.9 

19.5 
13.1 

1.6 
2.3 

23.2 
19.0 

0.07 
0.06 

0.03 
0.04 

Aug. 12.6 4.5 1.7 35.7 3.9 41.6 0.25 0.10 65.0 1.8 0.7 14.3 1.6 16.7 0.10 0.04 

Zijania caduciflora 
Oct. 

June 

12.3 

13.0 

1.7 
11.5 

0.9 39.9 
2.9 25.6 

2.9 42.4 

10.3 36.7 

0.18 

0.13 
0.04 

0.16 

57.0 

69.0 

0.8 

4.1 

0.4 

1.0 
19.6 

9.1 
1.4 

3.7 
20.8 

13.1 

0.09 

0.06 

0.02 

0.06 
Aug. 13.2 9.0 ,1.5 30.9 8.3 37.1 0.17 0.09 75.0 2.6 0.4 8.9 2.4 10.7 0.05 0.03 

Paspalum thunbergii 

Oct. 

June 

12.7 

13.6 

7.9 

9.2 

2.1 

2.2 

27.6 

24.4 

11.1 28.5 

6.3 43.3 

0.15 

0.27 

0. U8 

0.15 

75.0 

78.6 

2.3 

2.3 

0.6 

0.8 

7.9 

6.1 

3.2 

1.6 

11.0 

10.7 

0.04 

0.07 

0.02 

0.04 
Aug. 13.7 6.6 0.9 33.7 6.1 39.0 0.23 0.11 79.0 1.6 0.2 8.2 1.5 9.5 0.06 0.03 
Oct. 13.0 5.2 1.0 30.6 6.1 44.2 0.14 0.15 67.0 2.0 0.4 11.6 2.3 16.8 0.05 0.06 

Cymbopogon goeringii June 

Aug. 

12.8 

12.6 

6.5 

6.8 

2.9 

2.8 

24.9 

34.8 

5.5 47.5 

4.5 38.5 

0.17 

0.32 

0.11 

0.09 

67.0 

67.0 

2.5 

2.6 

1.1 

1.1 

9.4 

13.1 

2.1 

1.7 

18.0 

14.5 

0.06 

0.12 

0.04 

0.03 
Oct. 13.0 3.4 0.7 34.5 3.4 45.0 0.14 0.04 56.0 1.7 0.3 17.5 1.7 22.8 0.07 0.02 

Digitariasanguinalis June . . .-. . ...- - - .--
Aug. 12.9 8.1 1.2 29.2 6.7 42.0 0.22 0.13 60.0 1.9 0.3 6.7 1.5 9.6 0.05 0.03 
Oct. - - - . . -.--.-.-

Andropogon micranthus June . . .-. . ...- - - .--
Aug. 12.4 5.5 1.3 30.6 5.1 45.1 C.29 0.10 71.3 1.8 0.4 10.0 1.7 14.8 0.09 0.03 



Location Species Month Mois-ture 
ture 

C.Prot. 
P. 

Air dry basis 
P m ois - C.Fat Fib. Ash 

t bture 
NE Ca p Mois-

--
C. 
Prot. 

-Green basis (?') 
. .C. C. C. NFE 

Fat Fib. Ash 
CC ... P 

Oct. 12.3 2.5 0.6 31.2 6.0 47.4 0.27 0.05 38.0 1.8 0.4 22.1 4.3 33.5 0.19 0.04 

Lespedeza cuneata June 
Aug. 

12.1 
12.7 

12.9 
11.7 

2.2 27.3 
2.0 28.8 

5.3 40.3 0.81 
3.9 40.7 0.84 

0.16 
0.16 

65.0 
66.0 

5.1 
6.0 

0.9 
1.0 

10.9 
14.5 

2.1 16.0 
2.0 20.5 

0.32 
0.42 

0.06 
0.08 

Lespedeza cytissides 

Oct. 

June 

12.6 

12.9 

9.1 

14.1 

1.2 38.8 

3.1 17.3 

3.6 34.8 

3.0 49.7 

0.07 

0.43 

0.11 

0.10 

42.0 

60.0 

6.0 

6.5 

0.8 

1.4 

25.7 

7.9 

2.4 23.1 

1.4 22.8 

0.05 

0.20 

0.08 

0.04 

Lespedeza striata 

Aug. 

Oct. 
June 

Aug. 
Oct. 

-

-

13.7 

12.9 
13.2 

- . 

- . 

16.2 

13.4 
11.7 

. .- . . 

- - --------

4.8 22.6 6.1 36.7 

1.7 27.5 5.9 38.5 
1.4 33.8 4.0 35.9 

0.96 

1.18 

0.64 

0.28 

0.19 

0.19 

.-.-.-.

72.0 5.3 

- . 

50.0 6.8 

1.6 

. 

0.8 

7.3 

. 

19.5 

2.0 11.9 

. . 

2.3 20.7 

0.31 

. 

0.37 

0.09 

0.11 

Cassia nomame June 

Aug. 
-

13.0 12.5 

-... . . 

3.8 26.4 

. . 

4.5 39.7 

. 

0.65 

. 

0.16 

. 

78.3 

. 

3.1 

. 

1.0 

. 

6.6 

. 

1.1 9.9 0.16 0.04 

Oct. - . . - - ---------


