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A Study of the Changes in Vegetation with the Passage of Time
on the Improved Pastures in Cheju Island

' 1. The Seasonal and Annual Changes in Vegetation

Nam-ki Cho

Summary

This study was conducted to investigate the annual and seasonal changes in vegetation on the
improved pasture at an altitude of 350 meters around Mt. Halla during the six years from 1975 to
1980, which was used for grazing after reclaimed from native grassland and sowed with the mixed
seeds of ‘Dactylis glomerata, Festuca arundinacea, Trifolium repens, etc. The results obtained are

" summarized as follows :

1. The average length of introduced grasses by year increased fromi38.05ca (1975) to 47.3cm (1977)
and decreased from 37.26es (1978) to 26.27¢x (1980) (¥y=31.783+9.41x—1.61x%) ; while, the average
length of intruding weeds increased every year from 26,61cm to 37.26cs (y=23.732+3.090x—0.1412%) .

2. The density of introduced grasses was 70.90% in 1975 and was reduced to 8.75% in 1980

(y=78.220—2.481x—1.640x?) ; while, that of intruding weeds was 21.10% in 1975 and was
increased to 91.25% in 1980 (¥=25.300—4.912x+2.75%%) .

3. The coverage of introduced grasses by year increased gradually from 69.89% (1975) to 72.86%
(1977) and decreased from 43.C1% (1978) to 7.97% (1989) (y=67.095+8.250x+3.1155?) ; while,
that of intruding weeds developed a tendency to increase every year, Their coverage in 1975 was

25.09% and increased to 91.90% in 1980 (¥=25.300—4.9122+2.751x%) .

4, The weight of introduced grasses by year increased from 2808 kgs (1975) to 3335 kgs (1977)
and after 1978 decreased gradually from 2326 kgs (1978) to 207 kgs 3 (1980) (y=2282.065+958.47%
+4222.92x?) . That of intruding weeds increased ..yearly from 403 kgs in 1975 to 218 kgs in 1080

(¥=199.2734-77.700x 4 45.2522%) . '

5. The ‘seasonal éhanges in annual vegitation, that“is, length, density, coverage, wei ght, “etc.
were observed. -Spring was the most favorable season for ‘intraduced grasses ) vegetation and summer
was the most unfavorable ; while, intruding weeds showed an opposite tendency to that of introduced

grusses.,
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Table 1. Yearly and seasonal changes in the length of introduced forage crops

- and invading weeds.

tlant Length(es)

Forage-crops and weeds  Date 1975 1575 1977 1978 1979  19g0 Averase
Forage May 2 48.43 52.73 58.79 48.28 47.32 42.78 49.74
grasses July 20 40.79 49.1% 47.57 37.80 '36.54 24.62 39.42

Oct. 20 30.40 5C.45 43.47 39.86 38.69 28.77 39.44

2 Average 35.89  50.81 56.61 41.98 40.85 32.06 42.87

<

s

o  Leguminous May 2 35.11 37.05 39.72 39.94 31.14 30.43 35.57

b

g forage plant July 20 30.21. 34.9: 37.22 35.74 34.01 28.12 33.70

b Oct. 20 32.25 37.02 32.07 37.41 36.50 29.8] 35.34

$ Average 32.52 37.C0 38.67 37.70 33.88 29.45 34.87

hg]

(=4

£ Average of May 2 45.14  47.54 52.43 45.50 41.92 38.66 45.20

™ forage crops July 20 38.14 45.10 44.12 37.11 35.70 25.79 37.66

Oct. 20 30.86 45.97 45.34 39.04 37.96 29.12 38.05
Average 33.05 46.20 47.30 40.55 38.53 31.19 40.30
Edibl pay 2 11,35 12,32 13.41 14.62 15.98 17.61 14.22
weeds July 20 30.41 33.65 35.24 37.14 39.37 40.07 35.98
Oct. 20 31.93 35.20 37.02 38.85 41.69 43.36 38.01
Avorage 24.56 27.06 28.55 30.20 32.35. 33.68 29.40
Inedible May 2 19.75  20.85 21.41 22.88 23.34 24.65 22.15
weeds July 20 37.59 40.20 43.07 46.13 47.10 48.72 43.80

= Oct. 20 39.21  42.89 46,86 49.90 52.05 53.45 47.39

(5

; Averige 32.18 34.45 37.11 39.64 A0.82 42.27 37.78

'3

£ May 2 20.01 29.16 40.75 47.76 55.57 59.93 42.20

s  July 20 31.70  44.21 55.34 57.71 63.01 69.91 53.65

= S et 2o 40.51 51.57 52.76 60.70 70.03 &7.67 57.21

© Average 30.74 41.65 49.62 55.39 62.87 £5.84 51.02

Average of May 2 13.76 1515 16,62 18.16 19.62 21.30 17.44
weeds July 20 32.18  35.70 38.06 40.26 42.34 43.55 38.68
Oct. 20 34.07 37.81 40.11 42.52 45.51 46.92 41.16

Average 26.67 29.55 31.60 33.65 35.82 37.26 32.43

Average of May 2 29.45 31.35 34.53 31.83 30.77 29.98 31.32

%  plant length - July 20 35.16 40.41 41.09 38.69 39.02 34.67 38.17

1 ‘ '

E Oct. 20 32:47 44.89 42.73 40.78 41.74 38.02 39.6l

Average 32.36 37.88 39.45 37.10 37.18 34.23 36.37
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Table 2. Yearly and seasonal changes in the density of introduced forage
crops and invading weeds.

ﬁensity (%)

Forage crops and weeds Date 1975 1976 1977 1978 1979 1980 Average

Forage May 2 68.75 62.45 53.98 19.12 10.17  2.90 36.23

grasses July 20 46.98 44.45 39.04 11.46 5.84 0.57 24.72

Oct. 20 53.83 51.03 42.15 14.12  6.62  1.89 28.27

2 Average 56.52 52.65 45.06 14.90 7.54 1.79 29.74
£
(5]

e Leguminous May 2 15,71 18.40 22.73 24.26 14,22 8.70 17.34

£ forage plants July 20 12.76  14.22 16.93 18.35 9.65 5.00 12.82

- Oct. 20 14.66 16.39 18,07 20.16 11.20 7.19 14.61

S Average 14.38 16,33 19.24  20.92 11.69 6.96 14.92
°
o

£ Total of May 2 84.46 80.85 76.71 43.38 24.39 11.60 53.57

forage crops July 20 59.74 58.67 55.97 29.81 15.49 5.57 37.54

Oct. 20 68.49 67.42 60.22 34.28 17.82 9,08 42.88

Average 70.90 68.98 64.30 35.82 19.23 B8.75 44.66

Edible lay 2 5.46  8.06 10.42 42.29 58.94 ¢9.27 32.41

weeds July 20 15.08  16.17 21.22 48.61 61.36 70.91 38.89

Oct. 20 14.67 16,12 22,71 51,33 66.78  75.22 41.14

Average 11.74  13.45 18.12 47.41 "62.36 71.80 37.48

Inedible May 2 7.60  7.20 8.87 970 11.79 12.96 9.69

weeds July 20 21.48 21.00 17.56 15.72 17.22 16.50 18.25

“ oct. 20 1311 12.85 13.14 10.02 10.01  9.58 11.45
-]

2 Average 14.06 13.68 13.19 11.81 13.01 13.01 13.13
oo

£ Other weeds Mey 2 2.48  3.89 4.00 4.63 4.8 617 434

S July 20 3.70  4.16 525 5.8 593 7.02 5.32

- Oct. 20 3.73 3.61 3.93 4.37 53 612 4.53

Average 3.30 3.89 4.39 4.95 540 6.44 4.73

Total of May 2 15.54 19,15 23.29 56.62 75.61 B88.40 46.44

weeds July 20 40.26 41.33 44.03 70.19 84.51 94.43 £2.46

Oct. 20 31.51 32.58 39.78 65.72 82.18 90.92 57.12

Average 29.10 31.02 3570 &4.18 80.77 91.25 55.34

Total Total of Density 100.00 100.00 100.00 100.00 100.00 100.00 100.00




PHE AT EM Aol Eerhy Bikd ¥ PR 7

108544 71.8% 2 Wt} Ashd TARKES FEHEe
£ Kxihg Wikt Ak, ol9 FEEeE TAREE
Pteridium aquilinum, Cirsium Japonicum 52| &
A% Fz, EENel woy TAEKE Zoysia
Japonica 59 WY REANA. SEEIT WL
EIEK fMEo) oty = Ee FTAMES WEdE
Wicrt 232, TRAEE BEAE #{d AA vl
¢ Aoz BEsdd.

WES) FXRMY MWitol A ERIL Add =
2 BmslE |AMEYE Imperata cylindrica (0.73
~32.97%), Zoysia Japomica (3.47~27.56%),
Miscanthus sinensis (0.06~0.72%), Pteridium
aquilinum (0.08~0.44%), Cirsium japonicum
(0.08~0.29%), Erigeron canadensis (0.07~0.88
%), Artemisia japonica (0.06~0.48%), Lespedeza
cuneata (0.11~0.37%), Spodiopogon cotulifer
(0.08~1.26%), Cymbopogon tortilis (0.08~1.18
%), Lespedeza virgata (0.48~1.42), Rumex
acetocella (0.43~4.67%),
(0.55~2.23%) S-ol5, Artemisia asiatica (0.98~
0.62%), Hydrocotyl japonica (13.4~7.25%),
Digitaria sanguinalis(3.42~0.52%) & HZROF
Bt #ES k&Y £ Nelglert HAFHEIL
Add =4 23y mAHR A AFINH.

oo} L A WS REMG BBHEAMAS
e HEERLE FEO AN MAHEY HHT AL
£ 5 REER olstq zA gL ddd Ao
2 BErisigdet.

Cerastium holosteoides

i m B

ATE M g4 ZEgny, FReY BHE BLER
+ ALY BRE K344 »E v 2o

Fifiol G2y BAKKS REE 8F #4d
Eoron Kde el EMdE 7% Rl
aE 2 RASEKES TR A A= 8F, BF
85 ol s &% EAS WLE ehiz A 28
1} olsh: K2 RANKY &%, BFH HE:
Wfiel A BT KA HE gt TARE
Mol TABEEZE FEM BEMEE T BR
olgl L fENhe] # WEE FEM ¥ =R A4

o},
Dactylis glomerata, Festuca arundinacea, Tri-
folium respense 5 M AME 2} Imperata cylindrica
, zoysia japomica, Miscanthus sinensis 9 #A
Hiele) BEAA RKE, FEGM oY ERF
BAET & AL HWAKES FAMEMA £H,
ALl Hite] £3 27 HEd Aom Be

WBEED 2EDY BEE 19755 b4 94.98
%A= Aol g Wpsiel 1980%F Kol A £ 99.89
%gon, I & MAKEE 1975F Rl 69.89
%, 1976%F 71.3%, 19774 72.86%. 1978%F 43.01%
, 1979%F 26.96%, 19804 Fitel 4+ 7.97%2 et
U glel &R#E C1EXRYH EXRAANE EmER
slovh MEK LA Hiitel 6ER Kt ol
A7RAE &E ®PHdd. (y=67.095+8.250x+
3.115x7). 2\ BAEES] BEE 19755 Rl
A 25.00%% ™ Aol 19804 Eifte] 4= 91.9% = A
HE Bms 4. (y=25.320;—4.912x+2.751x%)

ATHd @AY TAXES TAEHR XAt
I ogl: wEEMEE: yvd 1975 Kbl 4 ATAEES
BEL 13.21% TRAEEE 9.58%3R Al FE7t
Aol web gAAom BmEe] 1980F Fitdl A e
ARBEEE 6).75%, FREEE 21.07% 2 fIEHA
EREME Ve ger.

HBEE Ak el #ET Bmee |ANE
L Pterid.um aguilinum(1975%Ed 0.65% ~ 980:F 4
6.14%), (0.34~3.67%),
Imperata cylindrica (1.05~6.66%), Zoysia jap-
onica (1.05~1.90%),

Miscanthus Ssinenses

Cirsium japomicum (0.5!~
3.01%), canadensis (0.98~3.69%),

Artemisia japomica (0.12~2.36%), Lespedcza
cuneata(0.22~:.97%), Spod. opogon cotulifer(D. 11
~1.33%), Cymbopogon tortilis(0.05~1.22%),

Lespedeza virgata ().05~0.72%), Potentilla fre-
yniana (0.93~0.71%), Rumex acetoecclla (0.70~
2.91%), Cerastium holosteoides (0.27~2.91%) 5
o] 5 Artemisia asiatica(3.65—1.36%), Hydrocotyl
japonica (6.71~1.89%),
(5.05~0.60%), Cyperus amuricus (0.52~0.17%)
5o ZRMEAE L& g A vEidm gl
o1} Aol i@ ot AAHoz BPsAE

Erigeron

Digitarica sangusinalis



8 + & A

Table 3. Yearly and seasonal changes in

crops and invading weeds.

the coverage of introduced forage

Coverage (%)

Forage crops and weeds Date 1975 1976 1977 1978 1979 1980 Average
Forage May 2 77.51  67.93 65.45 25.43 13.17  3.87 42.39
grasses July 20 58.98 51.34 50.91 16.93 6.22 0.92 30.88

. Oct. 20 57.64 5216 51.85 17.27  6.52 116 31.09

g Average 64.71 57.12 56.40 19.88 8.64 1.98 34.79

<

(%

g Leguminous May 2 4.57 15.10 17.05 25.26 21.93 7.5 15.25

< forage plants July 20 4.74 13.79 1531 21.07 16.08 5.19 12.70

k] Oct. 20 6.23 1495 17.01 23.07 16.95 5.20 13.90

Z Average 518 14.61 16.46 23.13 18.32 5.98 13.95

£ 5%

= Total of May 2 82.08 83.03 83.50 50.69 35.10 11.43 57.64
forage crops July 20 63.72 65.13 66.22 38.00 22.30 6.11 43.58

Oct. 20 63.87 67.03 ¢8.86 40.34 23.47 6.36 44.99
Average 69.89 71.73 72.86 43.01 26.96 7.97 48.74
Edible May 2 5.00 6.16  8.00 27.82 41.50 60.75 24.86
weeds July 20 17.57 1872 19.52 40.60 53.18 64.81 35.73
Oct. 20 1715 16.27 18.68 40.96 54.45 67.88 35.90
Average 13.24  13.70  15.40 36.46 49.71 64.48 32.16
Inedible Mav 2 596 557 7.10 1581 17.81 21.40 12.18

2 weeds July 20 1.46 1117 11,16 16.66 18.62 22.63 15.28

g Oct. 20 11,32 10.90  10.17  14.95 16.71 19.18 13.87

e Average 9.58  9.21  9.43 1581 17.71 21.07 19.8

=

T Other May 2 1.97 3.9 0.4 479 508 6.18 3.74

= weeds July 20 .94 3.01  1.80 3.75 5.63 6.30 3.74

Oct. 20 2.89  4.33 2.00 3.50 5.30 6.58 4.10
Average 2.27 3.7  1.40 401 534 6.35 3.86
Total of May 2 12.93  15.66 15.51 48.42 64.39 68.33 40.87
weeds July 20 30.97 32.9C 32.43 61.01 77.43 93.74 54.76
Oct. 20 31.36  31.50 30.85 59.41 76.46 93.64 53.87
Average 25.09 26.69 26.28 56'28 72.76 91.90 49.83
Total of May 2 95.01 98.69 99.01 99.11 99.49 99.76 98.5

W coverage July 20 94.69 98.03 98.70 99.01 99.73 99.85 98.34

(<3

e Oct. 20 95.23 98.53 99.71 99.75 99.93 100.00 98.86

Total 94.98 98.42 99.14 99.29 99.72 99.87 98.57




WHGE ATEM 40 Mesay Bt Hd HRX 9

BETY WA ARHRES EEE 19754
i A 64.71%AR Aol FM RBL = &
g5 6] 19804 Bidbel A& 1.98% 2 Ehtx gl
L owwl FAHKEE 19754(5.18%) Eihdl4 19784
©1.13%) i oz AL BE HmsE @A
olg ot T Litkuel AAMez RWPsel 1980F
(5.98%) il Ao #HEE #3 2L solgeh. 1
it TREES BEE RARKEES #E Ht
o] 19784 LiEjol & RS @melg ot 2 Rye B
& mmEa g Aes vz g

BB slel A F B9l Dactylis glomeratad)
Hated Triforium repensst @55 FHEA HAste
Wohr(1974) & %-& MR % @sd Addgz s
g on Alexader(1962)-& RIBHMtiN4 2% B
47t Cloversl @5EHEe] =Rrebzm stglx Harrison
(1930)& fEel FIAMMe] A= A 4% Clovers}t
Ehsce &gl
3 & FBENAE Dactylis glomerata 5 KAEFHK
Bl ke Trifolium repenss) ERHELT HES
B FREAETAALT Fltke] BY #HEE AN
97 @Bl RAEFMEE Hilel TRHKAS #HEsT

ARHeoz @M Aoz B9,

AANE % TAREWS FXal WEE 1975F
il 4 FABEE 9.58%, TANEE 13.24%4%
W Ao| & Emsle] 19804F Bt FAENEL
21.07%, TABEE 64.18%2 Eltha gtk HA
WE 2 SAREY £xM BEE SARIESL
1975504 19774 FH7tAE BABESY  #HEd
Kt 2 Aoz ehitm flglert 2 BhkY-e
19804 Zitthel o] 2717bA  WHEMEMEE HRE b
ehglel.  olsbRe fFel dstd HU(1970),
Harrison(1939)= ZMEWR LI 2R BrHol BB
w #o] Elsln #i BAsd KBEHA I
2 89, Davies(1962) & BHikel FHE= ¢l Clover
2 TagEsd Bmdde st
a2z} & AEAAE FARER 5 REERA s}
o ATLZiHO fadol e st Qolnd Aoz 3
At

4 A K

HEY R P FRE BRERAEY B R4
B+ upsh 2o,

Tablz 4. Yearly and seasonal changes in the frequency of introduced forage

crops and invading weeds.

bkreuuency (species)

=Class Date

1975 1976 1977 1978 1979
Class E May 2 4 3 4 6 9 15
(81~100%) July 20 5 4 4 7 9 14
Oct. 20 6 4 4 7 8 14
Class D May 2 1 2 1 4 6 5
(61~80%) July 20 1 2 2 4 8 6
Oct. 20 1 2 2 3 8 6
Class C May 2 1 1 3 7 5 1
(41~60%) July 20 i i 4 7 5 1
Oct. 20 i 1 3 7 5 |
Class B May 2 I 4 4 é 2 2
(21~40%) July 20 | 5 9 8 3 5
Oct. 20 1 4 9 8 3 5
Class A May 2 25 21 15 A4 74 95
(1~20%) July 20 28 24 19 46 75 98
Oct. 20 23 21 16 45 75 97
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MAYES) FEEd] 1ol A Lolium multiflorume
19754 #t E#N = E Class o]glor}t 1 pl#
EM = gl Dactylis gromerata, Festuca arundina-
cea, Triforium repens= £ ZHFrl} E Class
vk,  Lolium multiflorum 19754 M Lik 8
WE v AL Lolium multiflorum 154 WKz T
7} Rl RME 7 fledl FES S L KRS
o £olc},

% 5489 Digitaria sanguinalis: % Hifd)
WHBEE T A classz F8 dsiad Aol H¥ish &l
dl& E classz HMBBEST 3ot R e £F
EEH HBBKEAE & L7 A9k,

BARES FRMA HEWLA o4 HRTE
Bl 19754 iiol A HBUEBE} E -class(80~100%’
ol Wil M- Hydrocotyle japonmica 18&, D class:
Artemisia asiatica 18} glew, C classo] M3l
-2 Hydrocotyle japonica 1%, B class= .Zoysia
japonica 1%, 1elx HEHET A class(1~20%)dl
Bty FAMREYE Rumex acetosella 5 28f§°19l
.

19764 Hiholl 4] IBHFE7L E classel] Wt &
L Digitaria sanguinalis 1%, D-classt= Hydrocotyl
japonica, Artemisia asiatica 2%, C classeZojsia
japonica 148, 'B class Cyperus amuricus 11,
A classel]l B3t & Cerastium holosteoides 5
2886l st

2 RE SEXR Bzl 19774 o] 4 E ciassd]
Wit SARNEL Hydrocotyl japomice 1%, D
classt Zoysia japomica, Digitaria sanguinalis S
2fé, C classy Pteridium aquilinum, Cerastium
holosteoides, Artemisia japonica, Imperata cyli-
ndrica % 488, B classt Rumex asiatica 5 41§
A classell B3al+ & Potentilla freyniana 5 19

oz HBRARES 7HF ke

LR 4EEKR]L 19784 Eiitel 4 HBAES) E
classell Wste BAMES Pteridium aquilinum,
Zoysia japonica, Imperata cylindrica, Hydrocotyl
jeponica if, D class= Cerastium holosteodes,
Plantago asiatica 5 4ffolglom C classd]l Wil

& Rumex acetosella, Centalla aciatica, Cirsium
Cymbopogon

Japonicum, Spodiopogon cotulifer,

tortilis, Lespedeza virgata 5 7%, B classd
Potentilla freyniana, Potentilla chinensis 5 8K
» A classdl W3l #-& Rumex crispus 5 4640
gk,

R SEH 19794 Hitie] B KM E class
ol Wste BAEL Imperata cylsmdrica, Zoysia
japonica, Pteridium aquilinum, Rumex acetosella
» Hydrocotyl japonica, Cerastium holosteoides 5
6fclglon] D classo]l WMet= 8L Centella asiat-
ica, Lespedeza virgata, Miscanthus sinensis,
Cirsium japonicum, Plantagoe asiatica, Digitaria
sanluinlis, Spodiopogon contulifer, Cymbopogon
torlilis 5 88, C classt= Potentilla freyniana,
Potentilla chinensis, Lespedeza cuneata, Erigeron
canadensis, Cyperus amuricus 5 58, B class&
Artemisia asiatica, Artemisia japomica, Arthra-
xon hispidus % 3%, A classo] Ml HE&
Humulus japomicus ¥ 7882 vieliba glu},

BR#% TEES 1980 Kol 4 BB 3
£ E classel] M= BAEL Imperata cylindrica
» Zoysia .japonica, Miscanthus sinnensis, Cirsium
japonicum, Spodiopogon
cotulifer, Cymbopogon tortilis, Lespedeza virgata
s Hydrocotyl japonica, Plansago asiatica, Rumex
acetosella, Cerasitum holosteoides 5 1288¢] 9] on
D classol| B3t #i-2 Lespedeza cuneata, Centalla
uslatica, Digitaria sanguinalis, Erigeron canad-

Pteridium aquilinum,

ansis, Potentilla freymiana _Potentilla chinensis
% 6%, C classol] et ML Artemisia japonica
1fE, B classt Artemisia asiaticas £, A classei
Wslt #-& Boehmeria niveas 98%&] ¢l v},
ATE# Slol 4 SARE & HBEME HBW
FEAAE $AL oot HREE A o
g Aoz Yol &+ L Digitaria sang-
inalis, Artemisia asiatica §°)| ¢l ov] -Pteridiume
aquilinum, Rumex acetosella, Cerastium holoste-
oides, Lespedeza virgata, Plantago asiatica,
Cymbopogon tortilis, Imperata cylindrica, Zoysia
japonica, Missanthus sinensss, Spodiopogon
cotulifer 5& WRIMWEE(1975)N A& HBMBES
A, Bclassz % Hejglert g Aol ot
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Table 5. Yearly and seasonal changes in the fresh weight of introduced forage
crops and invading weeds.

Fresh weight (kg/10a)

Dat ;
Forage crops and weeds Date \o.."" o " o 1g5 lero 1ogo Average
Forage May 2  961.98 1199.37 1235.14 591.51 174.08  49.76 701.97
grasses July 20 683.40 847.84 756.27 302.08 112.99  18.87 453.58

Oct. 20 718,15 941.97 835.79 428.83 124.88 33.02 513.77

2 Total 2363.53 2989.18 2827.20 1322.42 411.95 101.65 1669.32
1 53

o  Leguminous May 2 160.34 176.51 273.00 350.03 229.91  74.85 210.77
W

€  Forage plant July 20 135.93 155.07 221.42 325.13 210.85 51.89 183.38
(=4

b Oct. 20 148.66 173.07 213.42 329.41 215.31  69.33 191.53
$ Total 444.93 504.65 707.84 1004.57 656.07 196.07 585.68
o

(=4

E  Total of May 2 1122.32 1375.88 1508.14 941.54 403.99 124.61 912.75
—

forage crops July 20 819.33 1002.91 977.69 627.21 323.84 70.76  636.96
Oct. 20 866.81 1115.04 1049.21 758.24 340.19 102.35 705.30
Total 2808.46 3493.83 3585.04 2326.99 1068.02 297.72 2255.01

Edible May 2 32.82  35.48  42.57 125.06 183.8]1 199.42 103.19
weeds July 20 138.35 171.72  196.63 547.22 719.97 830.30 434.03

Oct. 20 137.53  173.61  192.63 524.47 733.43 838.55 433.37

Total 308.70 380.81 431.83 1196.75 1637.21 1868.27 970.60

Inedible May 2 6.87 8.36 9.90 16.10 24.09 27.69  15.50
weeds July 20 23.79  30.68  38.00  462.71 77.92  86.08  53.20

@ Oct. 20 21.67 28.93  34.27  62.32 78.17 B85.95  5}.88
§ Total 52.33  67.97  82.17 141.13 180.18 199.72 120.58
_‘é" Other May 2 11.53 12,00 10.3l 18.89  20.53 23.05 16.05
'§ weeds July 20 14.95 15,73 12.11  23.02  26.31  32.07 20.70
£ Oct. 20 21.33  25.31 29.11  29.51  34.43 38.47  29.73
Total 47.81  53.04  51.53 71.42  81.27  93.79  66.48.

Total of ‘May 2 51.22  55.84  62.78 160.05 228.43 250.16 134.75
weeds July 20 177.09  218.13 246.74 ¢32.95 824.20 948.45 507.93

Oct. 20 180.53 227.85 256.01 616.30 846.03 963.17 514.98

Total 408.84 501.82 565.53 1409.30 1898.66 2161.78 1157.66

Total of May 2 1173.54 1431.72 1570.92 1101.59 632.42 374.77 1047.49

8 fresh waight July 2 $76.42 1221.04 1224.43 1260.16 1143.04 1019.21 1144.83
[ Oct. 20 1047.34 1342.89 1305.22 1374.54 1186.22 1065.52 1220.29

Total 3217.30 3995.65 4100.57 3736.29 2966.68 2459.50 3412.66
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pslel 19804 il A€ HMEBES E classz
A viehta gl ol £ BAME A& BAMIK
o) A%, L% T FEHRETAA BEY, GEH
Fol BY RAEBAE & F7F Adlch

5 £ HE %R

ATHE e el R L FRE £HKE] 8
eBEe BEY HRE £ sdd 2E ube o

Eifidl W2t BABREY £EKESL HFUI~
19804F) FiAel 7 wa B A fkEel ¢
Agch, il YdAE 4AHURL HEM B
selgl ot iAol Mt dkEol AL Reo= e
e}, 283 RAMHES Dactylis glomerata,
Festuca arundinacea % TRHEEYL Trifolium
repensed] Sl A X olst wlxgt EHMIAH.

ALEd AT BEE S5 FEHH kAWML
E 2wl MARHESE 2] Kl teRe] A &3t
oo B AE dgEol 4% ARk, Rumex aceto-
eclla, Pteridium aquilinum 5\ ifEiol Zoysia
japonica, Miscanthus sinensis 5| TREH Ik
B §F Hlist Kl A€ vlsdigd oy #HA04
o e = Hgiek,

ATLES & 20K EL "1975~19774F FEint A
£ Soll leBe] HF g selglert 1978%F~1980
4E Hithell ol 28l A& BE 71l B B AL
2 vEhvtm glvlh. B REe] 1ol A WES
Bt 2 oKe] $259 REBERS TERR 5
o =l BRI ERE ot KYEE # 1F
Kell Hdte 2~34Exe Hol 7b3  dgikol B dtte
AUIC1967), FHIU(1970)52] #HEe A FBASY A
549,

TREE LR BIKES 1975Fd] 3,217k,
19764E3,999kg, 19774 4,100k9, 19784 3,736ky,
19794 2,966kg, 1980%F 6l & 2,459k 2 2 R 34
xR 19774 il 4 dgEol 13 whgkeh. BWAKE
o B 197544 2,808k9, 19764 3,493k, 1977
4 3,535k3, 19784 2,326kg, 19794 1,068ky, 1980
iFoll & 297k§ 0 2 19754E~19774E74 ] IRk /s
glot o pl#EYe Hasz g ol SRR
E BEHEReE BRdd y=2,282.065+958.47x
+222.92x3] ¢} e},

ZARNY RS 197556 408kgelgled Aol &
& mmEel 198046 & 2,161k 0.2 19:8% Lligs-
o] MABGA Wdhe] FARES Mlel e Ao
2 velvz gl EFAERL. y= 199.273+
77.700x+ 43.252x20. 2 FTE 4 Asich

FAFBIES B 1975 (2,565k9) o} 4 19774
(2,827kg)ell o275 A& @A L et 2 Ll
FEW,322~101k9) -5 BF HPH € -@E@AE e}
WelZ TRHREE 19755 (444kg) ol A 19795 (656K )
df o]27 7R EhEgert 2 Lk GEE(196k)e
A s, a3 REFEESS SRR £
KA LRSS Hots nd 1975~1978FA A = TR
Boll frshe] RAFHEEES o] B selglont
19784 Lhitel BFE THHRES Mikol ~ubstel.
oleigl i HIHAS vZ¢ fiikalAE £3
vebthE BHfalel (Klapp,1964) BRI A RiBEm
E KT Aol RAPKE 24 Orchad grass, T}
M2 A& Ladino clover® EABfEos sz
Broll 2~36% Yrhstd RS QoA AEHY
BELAT 1,298¢) Aibad clover S &mE Sof o
g 2% £3ek. (Vosin, 1960) -

AL RAY TRAEHY KELS 1975%d
308kgol Al Ziel HAM oz W= 1980%Fe o]
224 1,868% 01910 RABEE 19754l 52k
olglsd Aol FHE K5mMmsle) 19804 o] 199k 0 2 1}
Bhtam glen,

B Bl glold BRERET Aol =be}
I iel WhH € FAREL Imperata cylindrica
(1.95~1,157.33%9),
142.89k9), Miscanthus simenmsis (7.98~130,04kg),

Zoysia japomica (i3.01~
Pteridium aquiliumm (9.85~6.51k¢),
Jjaponicum (2.40~11.37kg),
(10.26~76.27k3), Artemisia japomica (3.63~
31.78k), Lespedeza cuneata (6.07~22.15k3),

Spodiopogon cotulifer (3.51~53.71k3), Cymbop-
ngon tortilis(2.75~62.91k3), Potentilla freyniana
(7.25~42.88k3), Potentilla chinensis (7.15~
56.03k¢), Plantago asiatica (5.74~24.41kg) So]
w Artemisia asiatica (126.38~103.22k3), Hydro-
cotyl japomica (28.80~21.34k3), Digitaria sang-
uinalis (81.23~50.51k3), Cyperus amuricus(26.34

Cirsium

Erigeron canaclensis
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~16.97k9) T BRWMET HLEE LRKE] B
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* WEE WHE BB B 3Bomd frENS
e BARUME [PEBT & Dactylis glomerata,
Festuca arundinacea, Trifolltum repens 52| #E
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2 AEY #HR2 1 HEE oL g,

1. £ 584 B2 BAKEY -FHHELS
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1.61x%), GFAYERLO] Rife-S fE Ao (26,27~
36.26cm) 20 & MUK (y =23.732+3. 090xz) o] S &},

2. FEERN AR WSS 19575 T5H] 4]
70.90% " Aol 19804 Hioll A& 8.75% 2  4F4E
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el ol2el A= 91.25% 2 REMM(y=21.290
-+ 2, 852x+1,587x2) 5] 9 o}
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