Kor. Turfgrass Sei., 9(3), 187~198, 1995

FAF B0 28 RigbE Tic|e| &&E

RiEEE - €%0  2XF - 28R
BERSH BEE BERH

Standardized Sod Production Using Box Seeding
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Dep. of Horticulture, College of Agriculture, Chungnam National University

ABSTRACT

The objective of this research was to produce sod by box seeding for zoysiagrass or by vegeta-
tive propagation for zoysiagrass and manilagrass.! Various ratio of peatmoss to sand(v /v) were
prepared to find ideal medium for fast and light weight sod production. Then, the days required
for sod formation, the effect of growth regulators on the growth of turfgrass, and the various
storage methods for winter keeping of sods were also investigated.

1. The mixed medium of sand and peatmoss(v /v, 1:2) showed more biomass production than
that of sand.

2. In comparison of seeding rate of zoysiagrass, the amount of 10g /m? was most effective in the
fast and dense sod formation, The amount of 20g /m? also showed fast sod formation, But, it
resulted in weak plant and less tillering. During April to June, about 100 days were required to
form sod with seeding rate of 5g/m? regardless of seeding time. Whereas 80 days were
required to form sod in the rate 10g /m? which was 20 days shorter than that of 5g /m?

3. More than 85% of shoots in sod stored in field or plastic house during the winter time resumed
the growth in good appearance after transplanting. The whole covering of ground with sod
resulted in less weeds and faster formation of lawn.

4. Vegetative propagation of manilagrass showed about 7 to 15 days faster formation of sod than
that of zoysiagrass. Application of GA increased shoot growth and BA increased the total num-
ber of tillering. However, the effects of the combined application of GA and BA were
negligable.

Key words: Standardized sod production, Box seeding, Zoysiagrass

WO

Foe £ EECIY BHESBS B BTl 2 FE/F A3 go] BRI Jou EHR

2 =8

rlo

o

19934 % &N &7 AQe) ofs) Y ATATe] R,

— 187 —



188 B 8 A9A A3E

o] o}F EEste] fitihol MiEx Ealu FEAL W3 BhrkARE AR BiFolth wat
A ol & gol =1 FASY FEME FHoZ maf st FE HEIHY 1 LEELS E
AT RO T AT —HmoE BRI s BFE/E 2 HA Lo} HEgol v LY TR
B 331t &3 (Kanikeberg and Brede, 1993 ; & 4}, 1988 ; & 4}, 1989 : & &}, 1985: & ¢, 19
90)slo] B FEZS REA T Ao} FU)d sk BERE Y oFF =¥ %S 7R dTh o
23 EES WisEslr) Yste] MEEEA BEHS BN A sodZ RIS EMEsILA HER
MEd e Bl #irE ol e (Portz et al., 1993) 5523 sodE #HEH7 7R oA =
BREME-S Tkt doh

2 Yol A 2 mRirh EEskA 23 71  fIHERS o B Ay =
Soll A gEmesmol] KEshy] ol KLt #Eiol EilshAl %38t sodo] Hol T E I &t
B Hsta] t—iro] ol = Qth 3 sodoll K & W2 Higol o8l BE
o}, ol 2o] FEihol HFIBERET 580 E sodS K7 7x] B2 spffol FoRkEw Bl
S ASEEI OJHI BT kAR ad) Fol —ixAc] FUE Ei HEstE S
ol@u). I vzt 2 FIY 5L MT-HHo] Ao FEHEsle BESIEAT KA
A7) wiEol 1 iR o] BX oS EiFoldh welA ol g MBS S Mkl BalA =
MRS FIASH #tel AEL, BT EIE KIS BEFH T sodm, Wikst71ol FERIS T &
Bizibe O AfEo] g EkEo mebA kS st EHEETOZA FHEIMY
KELEEBRE o] HEe] BRI Lo WA HA MEH HELE sodE LESA
WHEEZ7F UIE A St EEer)d EHE D ARV & EES B8 ETS HiE Iy
#ILE & 5 QA BRI chd Ao FEARC IA Fa2Ee BE BEMAS 2= A
S HRE Ao},

A e 2o fEm ES soddl WEHS e FE TR BRSO 3o ER o EF
o A o] SEhh RS BEs T, F& SN I E KB AESH] Beto] B R
fr 22 HiERSET 3 KL 2 A] peatmoss ] FH BERS Lotr 1, FolFsze BE
3 MERFEE S EFEte] EHEE KT BEUEEYE KERME B#slY BrEEY KT
BFH S sodE RS Bl EE B el kLol flalhasd - sodB M £ Fof &
BBRS 3 ol RS 152 Mk AEEES B mRb TierS wEtstazt st oh

M " ik

19924F 7} 19934 63 ko #REeE @B 2] (Zoysia japonica Steud. ) FEF & wEUE & s
A &R B{LERE 1% HEd FIEsYch K+t E peatmosse) A E RAS £ES FASHET.
BT KR s #HYE Zet2Y 28(60x30X2cm)-S HBIEH BEKo R FIA3)
G, Balst B w3y pHo = zlebE AL Bhikdly) fste] 2ol Emuld g 22Ut

1. TholgE R

ol A sl FS M b 30cm FolE 60x300cme] W EE A A5t 4EFE EE
AlZow W= 10719 Bie] ENEE S9N, W= HoAE Bikslr] B3t 150cmH
Mo2 FAEE WESINT EAMHRS 2ZP e #AE 25 1.2m Fo|2 BuEKeth
1502 BZESH 80cm MRS E =28 HEsA 2 11 2@ 554 @kt
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2 REtEm o BEE

Xtk + 24 Canadian sphagnum peatmosst} 2.2 (Concreate grade)& 2:1,1:1, 1:2
o RIARENZ BEeSt HFANEL Kt FAE 1.0cm ZHel2 3 BEELS 5, 10,
20g /m?e] HT¥E Zdo] FiES 02 Tt o)X e RESR ALy, EHE NP-KE
15-10-10g /m?e] ¥ &2 100 MEo2 MEsta ot 2t 482 #1 % 258 % Y8 K+t
ERGNZ 7H MRSE BES #Estdor B 2@ A% L9, BEEj2 & Rt
o BATEEE BE, EieE oWy AR YEAE $S AFSY T

3. Sod Rk N R

ERER 5 sod 2R IR S Lohiy] Ba make] vt ¥ld& 7k v 2o 9} peatmossE
50%4 RAT KLE lom ]2 A3 5 10g/m?e] ST E 1994 4A68 FH 674
B 7bA 168 MEo2 JiEstidch AT ot BolA) oS BER A& /AT AL
W FEE& S SRREZE B AEES iR vdsh-2RdA BFA % TR
71 Hrgshlth sod2p el EMS RARAA Hej7t M2 FA sod7b FAAX| Gal Eo=
Hol £ # AAY T3/ Tobr akd £ s KEES WRMSE MESAT. sod B
-2 B HYE sodE S TRZMA Ao s e A48 AASHATh =T maA EKE sod
g 74T 1m?o] J:3#el) 100, 50, 25%% 3RE O WA the 2fHA ol MERES FAES)
Aot

ZARANA FEHE sod7t 7HEE IR Eol3F the ol Ealloll ThA] A FHEES Folr 7
Bl RIRAKAE 2] sodoll Fosrdh Ko e vhe KBS Biksty] B8 542 sodg X
T FEOR sto] HIERE @S % 12A108 9 4°Co] KRR HUE, B2 5t B2 35Tl
RESHA T Bl A a0 Bist o] Rrai2 WS EETSHY] Bl B E Hol T AL HA A H

= olE3l 3A128 0 Hd& 21 o] HHste e BEsAT

4 SRS £ ERER A

Dzl o8] EE ST sodE dem?(2X2cm) 9] AVIE YIS 2, 3, ecm FR OS2
2o} peatmossE 1: 12 A KL E A 2dRd BEstgs, dde 22 372 4
Bratel 2, 3cm MO 2 s H T A2 19944 78 208 o B3I I 3EA ol sodiZrk
BEES B A RAE Y] AoEFRE RS ] B3 E3/YE mabfsgd K
& SEHE sodE 4cm® WO E Ysled B 9om BE X E Y #iEsty, 280 = lem 7=
P TES 1EEA BEsAT £453d) EEel @ 28 H % gibberellin(GAs3) 25ppm
7} benzyladenine(BA) 5ppm, 10ppme £ % BRI B4R ANt £FHAEE S
o= EHEE MEH %) 2EES #AESI D FUYE MEA %l TEYE BR, 98 £
ERE % #ABsA.

S

1. E3C] TR0 %8t sod L
FEREEI S0 TS 19934 6 108 o 22 9} peatmossE AR Z BA 3 KLl 5,
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Fig. 1. Effect of root medium and seeding rate on changes of plant height of zoysiagrass.
(Seeding rate ; A ; 5g/m? B ; 10g/m?, C ; 20g /m?)
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10, 20g /m?9] ¥ & 1BiEsle] JBEEA, K15 HES ks &R 5g/moll A £ FwHo)
= ZAZ} ey 408 Ybo] £EEAN RS 22 Jeh) Bk 678 0] KAIJL
" peatmoss {EA& Lol BEo] 9em Ll LS 2 me 9] 6cmol W3t = A #\a=E Aok

Peatmoss®} 22} $}o] B & HAF 2 peatmossZt 60% LIk BESH 1:2 B oE B
o ok B®nste @HS B ol¥ FAS JiEgd BEle] Blsd Ehne Rgoy
20g /m?2] FHE M= = ERESY BAEDY & £2RE Rolx ¥IdthFig. 1). o183 A
e BfE BmEI U 2ol 207} 143 £BF S A B3N gRE AE BAY EEe
10g /m?2] 3B 1: 2R W AFFE o2 EEE s We HES 50 BmE
=3

RAG, BESFE 2EAM 2T # BUEMEE £EES Lg% 5g/m2 REE
Me R E YT} peatmoss RIBE N B HHYE B, £EE, HHRYE SER BEES0
BMEIA I peatmoss EEEAME 1:2EA 717 £ #FES B4t a8y 10 =&
20g /m* EEEECE HolN AFEE ol £EETS HESH HHEEo BL5E
Bimstt sEEg ] A Rol RS o] ol & AL £ AT Az EHT 10g /miE
HEZ 71 £o0 BA&HELS 1 2B 718 BiFshA vebsttH(Table 1),

a2} w2 sod RS =R o) BER S5g/mOEE 48] sodE BRAIZ F I
RS 58S A1 AT

BERS Zelste] 4A6H Y E 150 MRLR Bty sod7l i wi7tx) 2] #iS do}
£ #R bg/m? EEE JEdol BAslel 1008 #iol sod7t R E AL, 10g /m? REE
ol M= 808 RiE Sg/m? EEE) Y3 sod MAMMS # 208 BE G2 & Aot =
o B Bl A= 48 BER O 58 B 37 YA sodE BiAIZ 4 UATH Table 2).

Table 1. Effect of root medium and seeding rate on growth of zoysiagrass in 2 months of growing

period
Seeding Root Shoot Clipping No. of Visual ground
rate medium? density weight tiller cover ratio
(g/m?)  (v/v) (No /dm?) (g /m?) per plant (%)
5g Sand 27.3¢ 65.3 ¢ 1.74 bed 58.4 bc*
S:P 2:1 40.0 bc 92.9 bed 1.99 bed 62.5 bc
1:1 47.7b 78.4 cd 2.48 ab 54.2 ¢
1:2 43.0b 99.8 bed 2.88a 71.3b
10g Sand 48.0b 70.8d 1.42 cd 59.3 bc
S:P 2:1 45.0 be 82.8cd 1.51 cd 72.1b
1:1 52.7a 115.2 abc 1.82 bed 72.5b
1:2 50.3b 138.2a 1.93 bed 86.7 a
20g Sand 58.3a 87.6 bcd 1.17d 86.5 a
S:P 2:1 63.0 a 114.8 abc 1.15d 89.2 a
1:1 71.3a 109.9 abc 1.10d 86.2 a
1:2 62.0a 122.0 ab 1.33cd 95.4a

¥ Abbreviations in root medium ; S ; sand, P ; Sphagnum, peatmoss
“ Mean separation within column by Duncan’s multiple range test, 5% level.
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Table 2. Effect of seeding time and rate on duration of sod formation in zoysiagrass

Duration of sod formation(day)

Date of seeding

5g 10g
April 6 102.0a 82.2 b
April 20 99.7 a 90.2a
May 6 100.0 a 785b
May 20 96.2 a 78.5b
June 4 99.7 a 81.5b

* Mean separation within column by Duncan’s multiple range test, 5% level

AF6E B SR iEEy) ol Bslst) 208 B MRS FESGAT BF% EF
E %S BHEA kot 5g /m? EEEINANE 1028 o sodE B F YAk oA S
T I 5 TadA 68 Ladl kate 508 Lk BEmstis 997 RO 144 2
| #fEste] sods AT F e WHENS BAT T3 HBEE 470X 58, 6AME ¥
Folx HHste] 5529 sod AR /3 80H BEE FHEITHE AL < 5 AAh

FFEREC] o8] TAE sodS HHBAEA EE BT B HAENZ L) BERE W
2 WA AHE 2 #£RE Table 33 20} sodS o] #E# 15H0] EBEAS o A B
27} FE o] sodel tigEsgiEol s Ad FEo| g W ol whE HEMES HHFT F o
Act.

LA A %ol AT TS HEd EES AT 2942 HEEC) h wEkEo|
BWESE el e #rl WMk T 100% wAERE 186 gWER 23.27g /mPER #
FE 2 21580 142.77g /m?ol] Hate] 1/63 el getEE S AT T2 50% HEEY
5% HERNME B B @B/l BE G TEe I HoU AERS HEES 2 2R
7t AT HE oA E wiolrt s wol BT I, FEANY, ¥ Bo] gtk A4
B N, Bz, W2olxlelst g4 & EVE AR, 18 59 B 2 5 AAth
OB = 100% HEol #Ee wET A glo] pEe It we Mol TR
F 3L 50%v} 25% wE Ol = HEIL ADE) Bo] BN EZ HEEEI)L HEsA) o] FojAok
BHEY I kol ThEstTh

Table 4= KRk 1EC] So]7t sodE praiE s} ¥ld b2, B5bS) 3BT BT OH ©l &
s 3A 1280) 2o ThAl B3 AR HMBAES TiRMOT WES R mREES) v dsty
2 FES 90% Lo HAEES BAT Tt T AxE 85%° BEAES Yt 28
U ES e #5452 karol glo] @ikt sk o] M5Eet ol Ay W3e] FH A
YEE BT vHE EES 0] M sode] BMHE ETE A AUk e #HEZ 2 0 ks
T S Biol nldel S 2RNAM F5re] KIEKES] sodE HEF st oS8 FAIA
A8 LS HExREA dh

2. munmndy £ EHEE A

ezt et 3¢ sodg 2ol 4em?(2x2cm) 9 Z71E plugEs 9= &% 6.25 12.5,
25%2 WAt ERYIFEANZ S W 5% HAREE EE @A % 2309} S ZFRAA
70% BREY $EAES 531 3EA%A S 90% BEY wEES Y vk(Table 5). 230+
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Table 3. Weed species identified in the lawn 2 months after propagation with sod produced by box

seeding

Covering(%) /m?

Weed species 0 25 50 100

D.wt Number  D.wt Number D.wt Number D.wt Number
Annual, 43dA
Cyperus amuricus, A 4.80 29.0 4.20 31.0 1.03 7.3 0.03 0.7
Echinochloa crus—galli, o 11.60 16.3  16.60 24.7  19.20 23.7 1.54 3.0
Digitaria sanguinalis, v} %8 o] 112.00 169.7 87.40 105.7 75.80 87.7 10.10 20.3
Digitaria violascens, T 1}2j o] 1.1 1.3 - - - - - -
Amaranthus lividus, 7} 8] & 0.11 0.3 - - - - - —
Portulaca oleracea, 48] & 5.20 40.3 8.03 34.3 3.52 11.7 0.09 0.7
Amaranthus retroflexus, BY & 0.17 2.3 1.13 3.6 0.53 2.7 0.12 0.3
Commelina communis, S A& 5.50 7.0 4.47 4.3 8.29 7.0 0.22 0.7
Ludwigia prostrata, < ¥ vls 3.60 6.7 - - - - - -
Acalypha australis, 7| & 0.33 2.7 0.15 0.6 0.45 1.3 0.08 0.7
Chenopodium ficifolium, &3 o} 10.67 3.7 2.31 4.3 1.57 3.0 0.62 0.7
Setaria viridis, 7}o}A| & 6.11 5.3 4.90 6.0 6.25 31.0 - -
Persicaria hydropiper, % - - 6.72 10.0 5.26 9.7 0.64 2.0
Digitaria chinensis, ZH} e} o] - - 0.13 0.7 - - - -
Euphorbia supina, o} 7] %1t - - 0.59 6.0 0.18 2.3 - -
Biennial, €134
Arenaria serpyllifolia, ¥ 0] 2}2] 0.33 0.3 - - 0.49 1.0 6.40 43
Erigeron canadensis, &% 0.90 2.3 0.36 0.3 0.76 2.0 1.60 2.7
Rorippa indica, 7] 284 ©] 0.17 1.0 0.50 0.3 0.20 0.3 - -
Stellaria aquatica, 28 % 0.11 0.3 0.09 0.3 - - - -
Erigeron annuus, /W% % - - 1.17 0.6 0.49 1.7 0.20 0.3
var. hallaisanense, =T} E - - 0.24 1.3 - - - -
Perennial, thd A
Artemisia princeps, & 0.67 2.3 0.19 0.3 - - - -
Plantago asiatica, 2 73 ©] 0.11 0.3 0.23 1.3 - - - -
Trifolium repens, E7| & 3.67 11.7 1.73 7.0 1.57 5.8 0.30 0.3
Equisetum arvense, &)= 7| 0.11 0.3 - - - - - -
Eragrostis ferruginea, —1% 0.11 0.3 0.23 1.3 - - 0.70 1.3
Rumex japonicus, Z+A2] 2§ o] -~ - 0.30 0.3 - - - -

Table 4. Effect of storage conditions on regrowth of sod stored for dormant season

Place of storage Regrowth (% /box)
Storage chamber 92.3a’
Plastic house 93.6 a
Field 85.0b

*Mean separation within column by Duncan’s multiple range test, 5% level.
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Table 5. Effect of planting rate on ground covering in zoysiagrass and manilagrass of 2 and 3 months
of transplanting

Planting rate Ground covering(%)
(Covering %) Zoysiagrass Manilagrass
2 months 3 months 2 months 3 months
6.25 38.4c 56.0c 42.0¢ 64.1 c?
12.5 50.7 b 72.0b 61.3Db 76.6 b
25.0 68.2 a 90.2a 72.6 a 87.8a

z Mean separation within column by Duncan’s multiple range test, 5% level.

Table 6. Effect of planting rate on duration of sod formation period in zoysiagrass and manilagrass

Planting rate Duration of sod formation(day)
(Covering %) Zoysiagrass Manilagrass
6.25 146.0 2 131.7 a*
12.5 125.1b 118.0b
25.0 104.5¢ 96.3 ¢

? Mean separation within column by Duncan’s multiple range test, 5% level.

Table 7. Effect of plant growth regulators on clipping weight of zoysiagrass transplanted with plug

Treatment ' Fresh weight Dry weight

(ppm) (g /m?) (g /m?)
Untreated 632.5¢c 160.0 ¢*
GA 25 1055.0 a 245.7 a
BAS 972.5 ab 195.0b
BA 10 7475Db 190.0 b
GA 25+ BAS 820.0 b 195.3 b
GA 25+ BA10 862.5b 195.7 b

* Mean separation within column by Duncan’s multiple range test, 5% level.

EF3Y sl <t wAEEE I WE HES BAATY 6.25% KB AAM = EE @A %NS 64.
1% 2 sod& E&37] B e o] B S LER 3¥h sodE ERXIITH 2 B2
3= 25% R 104.58H, F3T = 96.38°) FrESNLH 12.5% HE-S 25% HE
8] #4200 2 = sodE B AlZ & A Table 6). 6.25% # -2 sod A #AMK ] 146H
2 4EA LElel AFon FRYE EJ/Y Ll sod HAMMS I GHEAE 7 ARG
EREFALBE FAT 53Y £FRES GA BA 25 £EEo] #mAAS Y GA 25ppm
BHE A 71 L HRE JEl o HEE vl & 2% £2E #mE Ak 284 GAs} BA
BWERE HRe BEHA L% AEERE HREN ) 2A #mstAe UK Table 7).
Plug ¥14]A] Rhizomeo & #23 F2t] 9] B oM e A RALH RHEE HRE b
ste] BiNE I, £35] BA EEER = GA EHES GA® BAS] ERAREIAN o & #nE
B a8y 5B = BA BERNA o4 #Bipdte @RS ERov FEEE EUA &
RXcH(Table 8). ¥ele] #H N £ER, FEHSIAME & E287F YA g E39
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Table 8. Effect in plant growth regulators on growth of manilagrass transplanted with rhizome

Treatment Shoot Plant Root Shoot Root
number height length F. wt F. wt
(ppm) (No. /plant) (cm) (cm) (g /plant) (g /plant)
Untreated 54.8 a 9.8b 23.8a 2.36a 0.41 a*
GA 25 55.8 a 144a 23.3a 2.33a 0.36 ab
BAS 6l.5a 11.7a 26.7a 2.46 a 0.34 ab
BA 10 60.52a 10.5a 23.2a 2.23a 0.29 ab
GA 25+ BAS 56.0 a 145a 24.1a 270 a 0.37 ab
GA 25+ BA10 50.5 a 15.1a 25.3a 2.20a 0.24b

2 Mean separation within column by Duncan’s multiple range test, 5% level.

Table 9. Comparison in visual quality between commercial and standardized sod

Type of sod Sod Shoot density Root Shoot and Root
(kg /m?) {(no, /m?) (kg /m?) (kg /m?)
Commercial 39.33 11,600 0.85 1.46
Standardized 20.17 25,730 1.94 2.36

30 Y] EEFAER EEE BA BEEN A Zujdo] Azt sl Mm-S BAT EHR
# URE HFESATH GA BEENAE R BmE HAXT BE 9 sod ol oz}

3. BMsic| et HRRA Tho|e) b

2ES FIME AE v Bert A2 370 EE BAstn A7) Wl sods Efg
g E T8 £ I R4V HE Hog s Uex gorng FEtel ERIINT
WA ZH o st R fisdol = BT s K BAEHE BRIV MRS de 7
HEo2ff Dk =3 #EHS TR £FE #FHRAes REY 308 £ES 5 AU
(Table 9). X% sod®] FAZF1/22 7P 3 ¥ej@o] wobA Kt iklol Eg 3 w7}
ERISHA T

x =

Jo) Rt &R peat] LERAKEE KRSHEEHL RS A8 7R HAlA o]Fe] A&
Aoz &e#A Jrh(Junker and Madison, 1967 ; Lucas et al., 1965). 29} peat®-& A&
739 peatmoss 9] & &) 60% LIk BAFHE £Fo] BIFSAT AFRENE EFES Ao
BT AN sod BAMMES mEstL HRer)o /S mmS £ESH] SiMe Kt
FEto] o] EEE oz AAHAY. BEES 10g/m* A7} EESIY UE WERsd vs
SR (& H, 1991), 5g/m? EEECNAE WE sod RS HA] E%ot F458] sods
BAIE & UL HES 78S A F o] EEEED sod ik WS £ERE &t
o @ BEES AEY LEV JUT BEES 20g /mPE 513S #HiBolE wE sodBRS
WEESHE BEo] A EESHA Aelr] oa Y FTEEY Aoz Amdch 2aARAA e 3t



sodf B WIS 5g /m2E & io] A £AEA &5 48 68 6/ 48 Aol 1008 Rtk
A sod7} HEE P 10g/m? = 80H Fi%E #4208 2 M2 sodg AT F AU
o]l 3 R BIFIEE KU BiFshE A LAY sodE K3 BEE F o] Tt &
B & JE 5~9F Atold] 2% B sod AETEEMS BESE A2 #lETE o RIRKE
T AT RS AS T 45 #FDTHE FaU vl E-2Ro R grEc] WEEste] £E
H Aulo) HEmEHS AGY F UL AoE BEECT miHus due @B Eol
Z Hu B Hog EEs FHste 2muEAE gykd REY AoEe BRT & 3
3R] K EMETY RESNE 29 5 Je ool Atk &= eyt +E o2 &
ol GAA YLz FMHEA el FEgo] Fol S BR Mo HiEste Hik(Gasi-
maty et al, 1993 ; Turgeon et al., 1978) AT LE7} 9t 2elu LA A 50%
25% WAl e HEREC] Born g ol H3I HES BKRE steok & LEV I REK
Ao AU ol FFEHE R REREE IV /R SRl fife] ntg A Zoz AzErt

S0 o) ZEEHEYl T A SOH %5 ¥ shoot?) #rF I A #ANSIIL(IE, 1989), VIERE
of k& TS LFHIERE 105~1108 BEW AL ZXT & A HEHL Aoy
(Miyachi et al., 1993) 23R olA o] LS 25% wANME 3MEA L Lol rEEASY
ERYETHE ST} O # R A Fo) IEES T Bl BHE RiFst sod ol 2R
oAtk EXUE el BWHoIY o] & o] FoiX A At ek Rio = Holl BHES
o #1 kol Hate] S BmET) Yol WalhEo) EHA ol BIEE Roz AW HRY
ol BEFIH Hikd b= HE 2 £AEFALE FRAY B & ol Ml gETHAk S
Ao g Brgd

wm R

BB @ 3o kEAEES B HERARANA S82Y T (30X60Xx3cm)E Fl A
SR M EET SRS REAY. 30 HmFE MABLERE st HARL
EREEL EXTIY FINE MEE FHINC ETEEA KE2X s 229} peatmoss S
hEJE Bestdr, BEES 2este EE Kt hakd) BEE S BRI BERNE
2a) 3to] sod EKEIMS Lol sEd sodo frailikS FAESIATH EREM )2 £F
S AT 7] Bt EERALKHEZA GAS BAY KRS ¢ol B £RE U&H 2o
1. #TF ) K3 sod BEA REEA = 28 ¢} peatmossE 1 : 22 RES ERENA &
H ERE sl AEE] 218 BE EUch

2. BEEY £FS HdH 10g/m¥7 sEED £FHEmANA 7 EESI I, Sg/melM T
W& sod Bk HA @out 5EEc] BEES] F4r3] sod Rl mEESATE 22
20g /mte WHE WES HAXT 580l ol T EESHA £Fol HA ol THEET A
= flErdch
3. WP sod AWML Bl A £AEHA ¥ 468X 6H4HAM]
5g /m*= 1008 Rif%, 10g /m?= 80A M= 5g/meoll ) # 200 £E w27 sodg ¥
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