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SUMMARY

Title : Development of carpet production technique in

turfgrasses and bedding plants

Subtitle I : Soil media and turfgrass species for the establishment

of carpet-type sod over a plastic sheet

1. .Soil media and seeding rates for the establishment of Kentucky bluegrass
carpet-type sod over a plastic sheet

Nine soil media when placed over a plastic sheet with three seeding rates were
evaluated for influence on covering rate, height, growth, surface hardness, tear
strength and sod establishment of Kentucky bluegrass.

Bark, peat and vermiculite over a plastic sheet'had good effect in terms of the
establishment of Kentucky bluegrass sod. The good establishment of Kentucky
bluegrass sod grown on b.ark, peat and vermiculite over a plastic sheet secemed to be
caused by physical and chemical properties of each soil medium. Sand, sandy loam,
perlite and peatmoss caused poor effects on the covering rate, the growth, and the
tear strength of Kentucky bluegrass.

Optimum covering rate was 10g/m’ in terms of density and competition. Good

quality sod more depended on soil media than on seeding rates in this study.



2. Effects of soil media and turfgrass species on the establishment of a
carpet-type sod for sports field use§.

Five soil media with seven turfgrass species when placed over a plastic sheet
were evaluated for influence on covering rate, visual rating, visual color and sod
development. The last covering rate was high .on sand+bark and on Kenturcky
bluegrass, respectively while the early covering rate was high on sand+peat and on
perennial ryegrass and tall fescue. respectively. Both sand and sand+sandy loam
caused poor effects on the covering rate and the visual rating. The early growth was
good on perennial ryegrass but the covering rate and the visual rating gradually
turned poor because of summer drought. Visual color was high on sand+bark and
on Kenturcky bluegrass, respectively.. Covering rate, visual rating and visual color
was best evaluated on Kenturcky bluegrass during winter. Sod was highly developed
on sand+bark and sand+peat as compared with on the other soil media. The

carpet-type sod was best developed on Kenturcky bluegrass.

3. Effects of cool-season turfgrasses mixed with zoysiagrass on the establishment
of a carpet-type sod for sports field uses.

Cool-season turfgrasses mixed with zoysiagrass when placed over a plastic sheet
were evaluated for influence on covering rate, visual rating, visual color and sod
development. Kentucky bluegrass mixed with zoysiagrass represented the best ratings
of visual covering, visual rating and visual color throughout the testing period.
Qualities were poor on cool-season turfgrass mixtures without Kentucky bluegrass
compared with control zoysiagrasses. Sod was completely estabished with all
turfgrass mixtures on October 30 while sod establishment was poor on June 25

especially with zoysiagrass and zoysiagrassttall fescue. There is no big difference



between Zenith and S94 zoysiagrasses in this experiment -except for low visual color

with S94 zoysiagrass on Octber 18.

Subtitle II : Development of carpet production technique in

turfgrasses

‘This research was designed to develop the rapid propagation technology of Korean
turfgrass using carpet production and to provide turf-growing farmers with efficient

cultivation methods for carpet production.

1. Determination of seeding rate for carpet production of zoysiagfass

Tﬁrfgrass cultivar tested was Z. japonica cv. Zenith. Zenith was seeded at the rate
of 6g/m’ and 12g/m? on the prepared bark bed of 3cm thick. Plots were arranged in
the completely randomized design with 3 replications. Surface coverage rates
measured 60 days after seeding was 85% at seeding rate of 6g/m’> and 88% at
12g/m’, showing no statistical difference between seeding rates.

Fully established carpet with 6g/m’ seeding rate Had higher tensile strength
(70.3kg/m) compared to that with 12g/m’ seeding rate (59.68kg/m?). Since the
surface coverage rate reached to 85% in 2 months after seeding at the rate of 6g/m’
in the beginning of July, carpet production using Zenith seeds would be possible to

produce within the same year.

2. Carpet production method by vegetative propagation
Turfgrass tested in this study was Z japonica, Z. matrella type(NSm), and Z.

Jjaponica medium type(ASIANA). Planting rates of vegetative parts were 1.2L/m* and



2.4L/m’. Two different sizes of sprig were used; 1~2 nodes and.3~4 nodes. The
number of tillers and dry weight of the established carpet were higher at the
planting rate of 2.4L/m’> with the use of 3~4 nodes. Surface coverage rate was 60%
in one year after planting. Therefore, the use of sprigs' with 3~4 nodes at the

plating rate of 2.4L/m’> would be suitable for the carpet production.

3. Overseeding effects of cool season turfgrass on zoysiagrass carpet.

One-year old zoysiagrass carpet(Zenith) - was overseeded with Kentucky
bluegrass(KB), perennial ryegrass(PR), and tall fescue(TF) at two different
overseeding rates. Surface coverage rate was the highest(80%) at the plot overseeded
with perennial ryegrass that showed the earliest germination and was the
lowest(40%) when overseeded with Kentucky bluegrass which showed the latest
germination.

In cool season turfgrasses, surface coverage rate of Z. japonica cv. Zenith was
78.3~88.3% two years after overseeding, indicating a little damage from competition
with overseeded-cool season turfgrasses. The number of tillers which survived 2 year
after overseeding was the lowest at TF overseeding(1,737/m?) and the highest at KB
overseeding(2,517/m?). However, no significant difference was found among
overseeding species. Growth of overseeded grasses varied accprdirig to Qverseedilig
species and times. PR and TF was at the 3~4 tiller stage when seeded on
September 10 and KB at 2~3 leaf stage. But all of oveiseeding species had three
and one leaf stage, respectively, at the seeding .of Oct. 10 and Oct. 20. shovying
slow growth as seeding time was delayed. |

Therefore, suitable overseeding species for the rapid . S‘,’d, formation at the early

stage of establishment were TF, PR, TF+PR and desirable overseeding time was



from early to middle of September.

4. Thatch accumulation after transplanting of carpet turfgrass

Nitrogen fertilization rates tested were 10g/m’/year and 20g/m’/year. There were
three aeration treatments(control, 1 time and 2 times) and aerafion times were July
15 and August 15. No statistical difference was found in thatch accumulation
according to fertilization rates and- aeration treatments. However, further observafion
should be made for longer period before making final determination considering the

feature of thatch accumulation.

Subtitle T : Development of production technique for floral

carpet of annuals

1. Selection of suitable plant species for floral carpet of annuals

The suitable summer annuals for floral carpet production were Tagetes erecta,
Zinnia .elegans, Celosia cristata, Cosmos sulphureus, and Tagetes patula, whereas
unsuitable were Petunia hybrida and Impatiens sultanii. The suitable winter annuals
for floral carpet production \;vere Dianthus chinensis, Antirrhinum majus, and Bellis
perennis, whereés unsuitable were Petunia hybrida and Viola spp.(Garden and Tufted
pansy). The growth of tap-rooted annuals was good when jute-net was used as basal
sheet over black plastic film. The growth of fine .rooted annuals was good when

non-woven fabric was used as basal sheet.

2. Development of usage for annual carpet

The suitable winter annuals for small movable carpet were Caledula officinalis,



Antirrhinum majus, Bellis perennis, Calcelaria herbeohybrida, - whereas unsuitale
annuals were Verbena hybrida, Primula polyantha.

The growth and flowering of annual carpet was good at open space and 30%
shaded plastic film house. In indoor situation with 85% shading flower number

decreased.

3. Development of cropping system for annual carpet production

Early plant height of Cosmos sulphureus, Celosia cristata, and Tagetes patula was
larger at 20 X20Cm planting distance, but late plant height was larger at 60X 60 or
80X 80Cm planting distance. The plant height of these annuals seeded after April
became smaller than seeding in march.

The plant height of Zinnia elegans, Tagetes erecta, Dianthus chinensis, and Salvia
splendens were not influenced by seeding time(from March to May) or planting
distance(from 20X 20Cm to 80 X 80Cm).

The cumulative flower number increased at plots with wide planting distance.

According to delaying the seeding time, the flower number became decreased.

Subtitle IV : Development of production technique for floral

- carpet of perennials

1. Selection of suitable plant species for floral carpet of perenniz;ls

Growth of plants planted on bark was better than that of planted on soil of open
area. The plants planted on bark also showed difference in growth rate by the kinds
of used basal sheet_s.' In general, the growth of plants Qvas gdod when nonwoven

fabric was used as basal sheet instead of jute fabric.



It was shown that the procumbent plants such as Tymus quinquecostatus, Ixeris
stolonifera, Sedum oryzifolium, Sedum polystichoides having lower plant height and
better ground coverage ability compared with caulescent plants such as Sedum
spectabile, Aster glehni etc. were more suitable for floral carpet production.

When jute fabric was used as basal sheet, It was severely decayed during growth

period resulting in great decreasing of root sticking capacity to basal sheet.

2. Development of perennial carpet production technique by seed propagation

It was possible to produce current year floral carpet by seeding and transplanting
of seedlings in Geranium sibiricum, Dianthus superbus var. longicalycinus because of
their current year flowering characters and high mat formation rate.

By planting density, the vegetative growth like plant height and width was good
at 10X 10cm planting distance in Geranium sibiricum, 15X 15 in Dianthus superbus
var. longicalycinus and 15~20X15~20 in Chrysanthemum zawadskii. But the
ground coverage rate was the highest at 10X 10cm planting distance in all the 3
species with 87, 85; 60%, respectively.

It was suggested that Dianthus superbus var. longicalycinus had good charactes for
production of floral carpet by direct seeding and its proper amount of seeding wés
200 seeds per 0.2m’ seeding bed. But. Aster ageratoides, Aquilegia flabellata var.
pumila were unable to produce current year floral carpet by direct seeding because

of very low rate of seeding stand during growth period.
3. Development of usage for perennial carpet

Plant height, plant width and ground coverage rate were better with increasing of

shading in Sedum sarmentosum and Sedum polystichoides. The growth of Tymus



quinquecostatus, Ixeris stolonifera and Centella asiatica was best at 50% shading
treatment. In Phlox sublata, difference in growth of plant height and width was not
observed according to shading level but ground coverage rate was the. hightest at

85% shade.

4. Development of cropping syst;em for perennial carpet production

Growth rate was not diffferent between cutting date of April 20 and May 20 in
Sedum takesimense but growth of plants cutted at June 20 was severely downed
compared with both of April 20 and May 20. On the other side, plant height and
width were not different according to planting distance, but ground coverage rate
was increase with shortening of planting distance.

In Centella asiatica, great rate of plants were died during the growth period at all
the cutting date. Plant height and width were the largest at ISX 15cm planting
distance but ground coverage rate was the hightest at 10X 10cm planting distance.

With delay of cutting date, the mortality rate was greatly increased in Sedum
polystichoides. Ground coverage rate was increased with shortening of planting
distance. Therefore the highest coverage rate of 87.7% was observed at 5X5cm
planting distance of Sedum polystichoides.

Plant width and occurrance of lateral branch were the most at May 20 cuttings of
Phlox sublata. And‘ the same tendency was observed in the case of ground coverage

rate.

Subtitle V : Mechanization and automation of seeding and

harvesting for plant carpet production

For the efficient production of flower and turfgrass carpets, a pilot seeding



machine is designed and manufactured. It has been designed to work mechanically
and consistently.

The pilot machine is composed ; a 2.5 ton cargo truck removed the container and
mounted a special container which contains about 4 cubic meters of soil- media(barks
or sands) and push out it backward by driving chain bars installed on the bottom
plate of the container. The seeds are dropped onto the soil media to mix with on
the way of movement by a rotating screw to a laying unit of the mixed soil média.
The laying unit lays the plastic film first and then spreading the soil media on it.

This machine work well through many improvements during the past three years
period. .

And also a simple implement for the harvest of the carpet is manufactured. It
works by hydraulic power of agricultural tractor and is mounted in front of the
tractor. It will be necessary to study further for mechanization of the harvest of the

carpet products more efficiently in the future.
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Table 2-1. Physical properties of treated soil media

Volumetric Saturated hydraulic Bulk density

soil media moisture conductivity T (gem’) Porosity(%o)
(%, pF 1.8) (mmv/hr)
SL . 224 41 ‘ 1.52 41
SD 7.0 940 1.51 42
BK 272 3457 0.40 56
PT 58.9 141 0.58 58
VL 66.2 682 0.32 68
PM 51.9 82 0.15 77
PL 40.8 140 0.19 76
SD+SL+BK 11.5 1,387 1.45 44
SD+SL+PT 12.9 1,411 1.53 41

SL: sandy loam, SD: sand, BK: bark, PT: peat, VL: vermiculite, PM: peatmoss, PL: Perlite
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Table 2-2. Chemical properties of soil media

Avaiable Orgarnic . .
EC CEC  Total-N Exch. cations(me/100g) Exch cations(ppm)

soil media pH o P,Os  matter
Ye
(mS/cm) (me/100) OB " TR K Mg Ca Fe Cu zn Mn
SL 67 00 12.3 0.03 121 1.0 006 004 036 22 0.56 0.08 005 0.16
SD 68 00 9.2 0.01 84 0.53 0.03 004 040 098 0.58 0.04 002 0385

BK 59 02 66.7 0.26 190 79.6 048 042 119 576 1.80 005 043 194
PT 43 06 482 0.35 68 60.5 0.19 006 109 404 3090 009 009 2.95

VL 76 0.1 60.4 0.01 29 0.8 0.14 011 579 113 026 0.03 0.01 034
PM 39 02 58.7 0.52 200 78.6 022 002 156 047 2.50 0.07 0.06 0.33
PL 70 00 9.1 001 172 0.71 0.13 0.02 0.05 0.08 0.06 0.02 0.01 0.02
SD+SL+BK 6.7 0.0 17.8 0.02 141 31 0.07 004 043 143 0.33 005 0.03 020
SDASL+PT 6.1 00 154 0.03 9 34 0.07 003 041 121 1.82 005 002 023

SL: sandy loam, SD: sand, BK: bark, PT: peat, VL: vermiculite, PM: peatmoss, PL: Perlite
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Table 2-3. Effects of soil media and seeding rates on the establishment of
Kentucky bluegrass sod in 1997

. . 21 June 9 Aug. 8 Sept.
soil media
S5¢/m* 10g/m* 15g/m’> S5g/m* 10g/m’ 15g/m> S5g/m’ 10g/m’ 15g/m’
SL - - - - - - - - -~
SD - - - - - - - ~ -
BK - 1 3 4 6 5 5 6 5
PT ' 6 5 6 6 6 6 6 6 6
VL - 3 3 3 6 5 3 6 5
PM - - - - - - - - -
PL - - - - - - - - -
SD+SL+BK - - - - - - - - -
SD+SL+PT - - - 1 1 - 2 1 1

* indicates the plots on which sod were established completely.
Seeding was made on 26 April, 1997.
SL: sandy loam, SD: sand, BK: bark ,PT: peat, VL: vermiculite, PM: peatmoss, PL: Perlite

£

. Ed2E A9 7} NFEA Y A EFaH2] 4S

Zelae BEY Z WIEAA AuE AHTBRaAx A4S Ae
Table 2-49} 2t} IELL 5AHY SAHZEATY BF EdgA 713 & e
Uebton, utas wuEgolEE ALY EFIME $58 3B g0
o B9, vta R wuEdolEdA sEgo] wA Urhd AL o] WY
AQ S5 EF B8 84(Table 2-1, 2-2) 7]A% Ao dwdTh
$E F s4dol A 69 21Y EAHNE ER, w3 L HuEe|E
52 go] 60% o] 4oE UEh} thE WFES Hste] FRgol ASH 2
28 ¢ & YeH, 53 g B2 804%E Yehile] EdelME 33
sagdwte] Bebad BEA AMSE o FYo2 WYl A5FE AAke
Ao APt £ B Lo 80% o4 Yeid AFdPA el 7Hsd R
©2 YEd ZA(Table 2-3)0.2 1] Fo] 80% oo HEgo] AFIHE #s}
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2HE FARE & AT 2, 2, BPolE 2 YEw oMY nEg
& ue @A Yeged, 2 99e 233 2asety g Roz nojn,
8 o]z U¥ 2719 ERHA L BFF LolAs Aol AW Ao 28
Btk 248 109 49%H 159 A0 25mz 77] Ado] ZAFRG. 2
Fx HEET oAV Z AE A APHOZ EFo] HeE BFEY, BF
5 E%Y 24T mugel $4¢ R YEd E@, HuFgolE, 2
Sold Be A%e UHus, |

25em Eol2 7] AN ¥ BY Y& Sato] QB 2443 L AEEFL
2A4% saee) AANE 233 ntAAANZ GAZ B, w2 2 8u2
JEAN B $x8 Y.

qade] EAREE 84 99 ZAAN HuZaolEs} Edo] SAGAL, &
o] AHE 99 9dol= Evty w3l A JEgo. $4% 43 B
HEgol ¢ WYES FUAE FUHOE ¥ Aol Uegm A8l
Bustd R3] VR go] IR WEF, LI, WolE L HER29] FUAE
ge Aoz 2ALUYG. gy FUASE A9 Ry AFG FBD
Az AY Aoz Yzt

}2% 1do| Y 7 AFPEE 24F A% WERAY FejolEdA Z
7} 6.7kg¥ 15.9kgo.2 @& AFAE UgRen g ujgEe v FHP Ao
mefes & & YN B9 v NE ARBE} 2zt Bkge 2 e}
A e dAo] 4898 &+ AATH

2 Ao 2%E FEHoE BUE A% AYIBTIY2e] AFHHL 9
sto] ALE% WIUE ZoN WES, 2%, AEF, 9% FUALE ¥ ARRE
o) 2R3ARIL S5 UERD, 2 2Hsey EHE FA UG E
, B2 2@ WuBeolE So] THAEUNEE o]4F WF ANA AFE M)
JEQA HoZ BAHUG. © o)gh 2 WYENN AuY DA ATz gol

fr

=
©
23



3 geol$HES} Fe Rl AT FSE AHSE MYES HEHn 27
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Table 2-4. Effects of soil media on Kentucky bluegrass growth, surface hardness and

tear strength

. covering rate(%) height before mowing yield(g) surface strt::rgth
soil mowing(cm) hardness(mm) (kg)
media 59 27 9 8§ 8 4 11 18 26 7 9 20 22 26 9 9 Agﬁl
May June Aug. Sept. Dec. Oct. Oct.. Oct. Oct.  July Sept. Sept. Oct Oct.  Aug.  Sept. 1998

SL 62 108 340 463 593 45 34 29 45 002 22 37 05 05 180 169 318
SD 143 124 307 386 583. 37 31 29 39 001 09 12 03 03 i61 162 299
BK 306 653 836 826 84 47 37 30 43 09 20 49 06 05 191 188 330
PT 572 894 942 859 936 49 37 33 41 130 21 38 06 048 205 185 33.0
VL 486 619 789 796 8.1 49 36 34 48 19 35 58 04703 24 167 309
PM 303 354 26 170 157 38 25 27 44 02 04 03 01 007 180 137 6.7
PL 183 263 301 379 464 32 27 28 42 01 06 08 02 0l 165 164 159
E?gz 146 156 322 372 556 39 29 27 46 00 06 13 02 015 174 167 315
TD%p 105 184 342 447 594 43 30 28 44 01 12 19 03 02 168 173 301
(I(folg) 49 111 114 120 111 08 04 03 09 20 07 14 02 02 13 ‘ 35

SL: sandy loam, SD: sand, BK: bark, PT: peat, VL: vermiculite, PM: peatmoss, PL: Perlite
Seeding was made on 26 April, 1997.

2. HEFo] BE AN BFaA: 4%

sz ol AHFNETIAL A UNE FFE ST FIE Table 2-5
of Uehd wish 2t E g 23ARE BY BEF o 1)de] Ad 54
249 249 A% 15gm'e] AATFAN FEgo] 743 ¥}k 2 HEF o
2709, 35709 2 457090 AAE AlFA e HEEL Sg/millA FHF wgte
4 10gm’3} 15’ o= SAH 37t Qe Aoz vehgth BEF 75
Adol A AFAAE HEFe] B2l Fol7t Yol Ao el

A7 EFad 29 HA BFFLE 5~75g/m'(Beard, 1973) R 10g/m’ o]



(Turgeon, 1991)ol8txm BRIt oy £ AFdME ¢ =143 A 7|7 (Table
23) S et vhsh 2ol BE 2~35/Y AF Fo Sghm’ HThe TR o]
Egtod ISgmHE 2L HELS U 10gmo] A3 HEJA AL ¢
ATk ol @ AT symie AMLY AYL foy YT YRS} Yo
Y2 1sgme YR A7} wol MM Aol HBgd FFL 1A Ao
Busd 10gm'e] Az Aol glo] A% HFP YEE A
Azt |

274E 25om ¥ol2 7AWl wh3 2R A=A, 109 49 BH 159
Aoz 43 ZAHYAT AFFo] BA go] BT wxw AHE mslvh
25emZ e T B Qo] ABFL 53 S AR 280 FH 10gm'H
Isgmil A Sgm’ Bt BA 2AHQCY, Yoix HAHE EAH S37}
fol ¥£d £22 B DN AYRPE Ve DEFE HEgRg
Zo| e Jgol AL T 4+ AU

FUAES ARREY 242} FEFo] BA o] BF #AY 2HADES

Bol B AN TEF Sgm’, 10gm* L 15gm’e] FF e AN EFaHS

o
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Gage] FRAESY ARAEe] T FPL FA ¥ Aoz nA.

Table 2-5. Effects of seeding rates on Kentucky bluegrass growth, surface
hardness and tear strength

Seeding covering rate(%) height before mowing(cm) mowing yield(g) e sengh
(;Ct‘;') 24 21 9 8 8 4 i1 18 26 7 9 20 22 26 9 9 a;g)
May June Aug Sept. Dec. Oct. Oct. Oct  Oct July Sept. Sept. Oct. Oct. Aug.  Sept.  Apnl 1998
S g5 296 47 412 B8 41 32 30 44 14 12 18 04 03 185 168 265
10 258 380 513 543 650 43 31 29 43 1.8 17 33 04 03 180 168 279

15 345 41 518 551 631 42 32 29 M 22 16 28 03 03 185 168 264

(55015)) 29 64 66 69NS NS NS NS NS NS 04 08 NS NS NS NS NS

S: statistically none significant
Seeding was made on 26 April, 1997.
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7t GEd w2 Ade AW I EE

YES 240 WE A XNE HEELS FFF 2044 =He 1998d 94
TYRE 19993 59 447A 7AE AH 53 Th(Table 2-6).

1998 99 79¢ FAE %7 VEBEL RHY+ERY AT A 1A F

YU, deoe At ZUHK2 soil TN F& AW ANBES Y

[~

Bulth o= B, ut3 183 K2 soild] E§E B §7]180] &7 Told
2 9%S & AoE #wddn

949 264 R E 11¥9 947 3xtd 9] QM E Refj+uta e AgFoA M3
2o Ay HEEL Bgoen, tge RIY+EEY AHIAFr T2 AW JEE
< Jeuidt ols st e vy A &< ZdF(Phragmites spp)E ©]-&3t
o AL Agstnz §F AFAG A, 1998)AM = VErE uiel o] ERS
w2 AZHY e 2AE oA = Fasd, vze 7] do}

[o]
=
FEZ @ AnT ga = AP AL, 7Bl AL4F ESH vEY &

FEF 3994 Ht 2¥E Zageac Agel o $L Ao vy
B ¥ 120 AFaW B NIERT T AW JRES AL & U A
oz #udh

dhzsh WMol E@Ee JE K2 soilh RE ERW AUTFE 480
o 2d 98 AT RegrE AYTEnE L AW JEES Y
Iz

Ak, el Ev 9 va 5& £ AdFRde AW HAEE0 X

A
g 77F A3 e AW JBES BYth 19999 5€9 49 ZE A TAM A



W ¥ EBgo] uA ZAlY AL wFES] FAS 2emE w)$ gkl ALE FE
Bzoz yASH I 990 gtz HwYEY, B Ay go] IMAFE A

gae =3 458 A 2 AW AP 2ras Beaw, A$HQ

Table 2-6. Effects of soil media on the covering rate of turfgfass species in

1998-1999
Covering Rate(%)
Soil media 1998 1999
7 26 . 17 19 4 17 4

Sep Sep Oct Nov Jan Feb May
Sand 14.8 35.7 46.3 65.2 56.8 64.3 16.4
Sand+Sandy loam 14.4 309 41.9 63.8 54.9 58.6 20.5
Sand+Bark 22.3 564F 65.0F 759F%F 723% 707 T 33.6F
Sand+Peat 282F 520 56.8 72.1 682F 67.1F 28.0
Sand+K2 soil 22.1 49.8 52.1 66.8 61.1 64.5 23.6
LSD(0.05) 3.9 6.0 6.3 5.7 6.6 6.7 8.1

¥ Denotes top level for the rating based on LSD(0.05).
Seeding was made on 18 August, 1998.

U, wjgEd wE Ade] 7tAF F24937%

At 7tANA EAYSE AU AZ7|N0] A= AR A¥un AEH=
19984 119 199 EE 19991 59 4Y7tA) 4xtalol HA ZA}3HAtH(Table 2-7).

19994 29 179 A%HE AAG UolA 33} SN 2+t AT
7t A4 2o @AY F2L UehdE Aoz AN AW IEEA Yg
50| BEgo| $451 ASo] Zus] AP Eeruray A TN Id
) TAE AR ERYD Aoz AP a1 RIS GEOF AHEEA
WAe Pasts ARt dAH LS §718S Hbske Aol ¥HY Fde =
o] 2 9]= wroto] @ Zojti(Hummel and Norman, 1993). 19993 24 174 2
NETEE EAH 97 Q9d Ae ALH 4K FA FfA;, FEF



Foll o' At dlo] e Ao ot Tt 19999 59 49 ZHo|
Ae Rd+EE, Ra+EDY AdTdde FA HBHe 3¢ gy 2o
#7182 @HRE e & £ A

Table 2-7. Effect of soil media on the visual rating of turfgrass species in

1998-1999
Visual Rating?

Soil media 1998 1999

19 Nov 4 Jan 17 Feb 4 May
Sand 4.9 4.0 3.5 1.9
Sand+Sandy loam 4.8 3.8 3.5 23
Sand+Bark 597 48F 3.8 34%F
Sand+Peat 5.5 4.6 3.5 3.0
Sand+K2 soil 5.1 43 3.6 2.6
LSD(0.05) 0.5 0.4 N.S 0.6

® Based on 1-9 scale; 1=low quality, 9=high quality.

T Denotes top level for the rating based on LSD(0.05)
N.S: Statistically none significant.

Seeding was made on 18 August, 1998.

o MgEe] e e AN 43735

BY AN AgEAE 19989 118 19988 el 2A ZARG
(Table 2-8). 19983 11¥ 1993 19993 29 1799 SAAIRNM= 4 e+
M2 foRHE Hold Yghow, 19999 19 49 ZHME weuie] A
Th Mg A Bdg gn e Qo2 24 HAAW, EARA AHEE 2
Ao dehgth ot ALAT PISUA, 4% Azsx BT Ux
W¥E FWshe do 2 Aol Uthm RAAT. 19999 5Y 49 R
AGPAAL RE A TN vmH dgred 2 4AL 292 38z Alo]

TE AL 7HEHH QR Reg BlY.
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o4s A% viFo] B W MFEE Arle AW H2gH Fre] FAole
Ze dge AAD YA, FiHoz AY AAde 2 IFE FA R
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Table 2-8. Effect of soil media on the visual color of turfgrass species in

1998-1999
Visual Color

Soil media 1998 ' 1999

19 Nov 4 Jan 17 Feb 4 May
Sand 6.1 4.2 © 34 1.4
Sand+Sandy loam 6.1 A 42 34 _ 1.5
Sand+Bark 6.1 4.4 ¥ 3.6 1.87F
Sand+Peat 6.1 43 34 1.6
Sand+K2 soil - 6.1 43 33 1.6
LSD(0.05) N.S 0.2 : NS 0.3

® Based on 1-9 scale; 1=yellow, 9=green.

¥ Denotes top level for the rating based on LSD(0.05)
N.S: Statistically none significant.

Seeding was made on 18 August, 1998.
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g 2% & A AA JEFE

2F0 2 AW DB AF2F 2094 FHE 19989 9Y TURE TxH
A zAlstgon, 2 A= Table 2-90] Yeh ATt

1998 99 79 ZAME X7 Fobgo] F& HHYUZ ooz =4
A2F+HgUd golada HIYFAM L AW FBEES B2ATh 99 269
= 298 a0 3EEo] 49.5%F A FAEHAZ HHAUL Foladie
39.0%2 233 ZasHe AFE HEhAT

ol 99 7]go] Eo} HUUY gojaFze ol TS AT MAIL



g 42 WY, TIY EJvE ASHVE ol & XA HYBES Yy
d Aoz gddn.

19983 108 179 FE 19993 1€ 447A 3389 2HME A7 EZ
e G5 AT AW JEE] 713G s A EF a2 7] o}
Ae e AXNFAY vate ta =AW, AFe] g @3dA Ao
AW AEEL FE3] Yo o2 AR

THEHY S3de 19983 10€ 17‘2 o]|F 7lo] WEHEA FH Sojrte
Aelq d4o2 dsto A AEEL FA FAFANR, 1997).

LT B ASHo2 AW gEEo] ¢4 ed, 199939 29 17¢

2
SAdME 7HE F2 AW JEES A HEUQ Fdolagdare e
7oz Qste] 2AE Hel 93td & Bo| wol W HEEL g
APRAde] "lste] £2] 3o 4FH m2oM TAHE Hol| tu)g wha]h)
o] FYsjojol F oz N

AR Az A}E ¢ F 19994 59 49 SAHAME AGHINEF
5 AYToA 805%2 th2 M7l usted Y53 £ AW AEEL BY
o FEE E3HY A nAEAed, @Y A2 FolAE KB+PR,
TF+KB+PRe A Z}7} 30.5%, 38.3%2 Y Elwt).

KB, PR Z12jx TFe] @5 AgTE vus] & 9 7} £2 AW HHES

29l KB7} KB+PR, TF+KB+PRO] E3zt] Ha Tols Jae ul3 30%E 43l

ste ARES AA Aoz 24Ig. a3z A3 AuA AN EFIY
2 08 IAFZY vHad AE JEEE ¢53Y, ALH A= HIdx



Table 2-9. Effect of turfgrass species on the covering rate in 1998-1999

Covering Rate(%)

Turfgrass 1998 : 1999
Species 7 26 17 19 4 17 4
Sep Sep Oct Nov Jan  Feb May
Z 10.5 495F 45.8 41.8 34.5 ~ 0.0
KB 11.5 47.8 67.0F 853F 823%F 83.5 80.5F
TF ' 21.8 " 458 60.3 77.8 75.0 868 F 16.0
PR 273F 39.0 37.8 55.5 49.3 63.8 1.8
KB+PR 23.3 453 52.0 70.5 65.5 74.8 30.5
TF+PR 2667 41.0 48.9 71.0 61.2 70.6 4.0
TF+KB+PR  20.5 46.5 55.3 79.5 71.0 76.0 38.3
LSD(0.05) 4.6 7.1 7.5 6.8 7.8 8.0 9.6

T Denotes top level for the rating based on LSD(0.05).
Z: Zoysiagrass KB: Kentucky bluegrass

TF: Tall fescue PR: Perennial ryegrass

Seeding was made on 18 August, 1998.

v 2% e A9 JHAF F29L

1999\ 119 1995 4z A SAHF 2F5¥ 7}/‘12—‘i 4 379 27
4xtd) 25 AEF|EZadg2oN 71 £L2 ZA3E B H(Table 2-10).

AB7E2ad e b ¥R vt 27] AEES ta HARA
gk iAo g QARG 7o) AGEE AW JEEE Fobd ¥ oy IY
9 FAE W FA HrHH LFAU BEo2 AHEBIAY E&8t AHE
zFoz J7dd.
53 ALE Az HHE & F 1999 59 49 A9 AN AHIE
Z2aga9 7t EFARE 682 Yl OE 2F4 Bty WAz ¢
~

r°“

i 232 o83 AUTHE AFoE 4
A% W AL Az Aslol YUzt BueE A3 ot ¥ Aoz 47



Table 2-10. Effect of turfgrass species .on the visual rating in 1998-1999

Visual Rating”

Turfgrass 1998

Species 1999

E 19 Nov 4 Jan 17 Feb 4 May
Z 32 22 1.0 1.0
KB 69% 59t 481 681
TF 6.1 4.7 3.7 1.9
PR 39 35 3.4 B 1.1
KB+PR | 5.5 4.7 4.1 32
TF+PR 5.1 42 3.7 1.1
TF+KB+PR 6.0 48 45 | 3.4
LSD(0.05) 0.6 0.5 0.4 0.7

® Based on 1-9 scale; 1=low quality, 9=high quality.

T Denotes top level for the rating based on LSD(0.05)
Z: Zoysiagrass KB: Kentucky bluegrass

TF: Tall fescue  PR: Perennial ryegrass

Seeding was made on 18 August, 1998.

. 2% w2 I N 435t
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Table 2-11. Effect of turfgrass species on the visual color in 1998-1999

Visual Color”

Turfgrass

Species 1998 1999

] 19 Nov 4 Jan 17 Feb 4 May
zZ 2.0 1.0 1.0 1.0
KB ' 79% 6.0F 44% 3.5%F
TF 6.4 3.8 3.6 - 13
PR 6.6 49 3.4 1.1
KB+PR 6.8 53 4.0 1.7
TF+PR 6.6 43 3.8 1.0
TF+KB+PR 6.8 4.7 4.0 1.6
LSD(0.05) 0.2 03 0.4 .03

» Based on 1-9 scale; 1=yellow, 9=green.

T Denotes top level for the rating based on LSD(0.05)
Z: Zoysiagrass KB: Kentucky bluegrass

TF: Tall fescue PR: Perennial ryegrass

Seeding was made on 18 August, 1998.

Ab W GE R 23 GE 233 A=

HEF 6194 & 19983 109 17URE 2340 BH e} FHAES
ZA}Ve A= Table 2-129F 2tk 19983 109 17¢ & AH, viGEZE 29
+ak2 ] M FelM 7749 gAo]l FAHUNLH, 2Fo] wHAME AHINEF2
=t AR Y ge A3 4T

Zg2d PES 43y dFS AT 9 uglol aPiE SIY, WFET
aP2E 659 A vi(Neel et al, 1978), E&S WIFEZ AHE T AHIEFD
o) Age] FAHE 549 AFdE ATAEF A, 1999 ¥R § 2
ATFNAE BIYE FARZ & MFEE o83t UFE AT ° 61d F
=9 71zke] Ao Hol AYPAT FAIE A £ F Qo

=
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MFEES RA+EY, UK soilz Aelg AYTAA AFo] 247 IAY 3
Aeed I $71% FFo] B3, AW ANBED Ane Fdo] A
AN Y WHE 29 2d%n 49

298 2899 A9 A%o] SIE YHHA Qgted ok HeAT 3
ATl Fuol Bolrks MAAY 54 s WF G40l o ToIAA Fobs
e ¢4 UAn Zast RornEe AATIAE 247 1A Aol P4
9394 710l Be A Tol ek e ke AL T + YA

@8 220 9o £% BT B9 KBHRE g8 1o oJsted ol o
@ Tal7t RAY HAUY Foladast ARekzd 4@ Aol FAnz 9

7he] wigo] F/dHo] KB+PR, TF+PR E3 0] AT Hots B glFo]
4 EH A

19999 149 49 &AH A7, 2e+ula, ZYP+EG 2 RH+K2 soile] s g
E cAdE 7 FAol & olFoAE AR JgRon, 2Fd wAE
A 71 EF 28, TFHKB+PR 18l1 S 279 ¢22 =1Fo] & FAHd A
oz zAHY 53 A EFaH2 A9 wWIE W2 3~5709 WP
£ 483 JE Aoz veht 9gdye fEd 2392 ¢ & AN

THE MIEEZ T FEY Y, HyUd ooz, KB+HR 1
TR+PRAI A= slgo] B A, AV EFIHEE 2F02 & AF
£ 4ol A2TolA sgol 4o T ARE nAFAL:

AAGoz moh ReriFel MIENTGE ¢4 R ARZ e ol
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Table 2-12. The development of sod on soil media and on turfgrass species
~in 1998 and 1999

17 October, 1998 4 January, 1999

Turfgrass .

z

KB + -+ = ++ H+ B +H+ +H++
IF N — -+ + SRl + ++
PR + + + ++ ++
KB+PR + B A
TF+PR + + oo
TF+KB+PR H o+ R A A

Z: Zoysiagrass KB: Kentucky bluegrass TF: Tall fescue  PR: Perennial ryegrass
+: represents a plot on which sod was developed completely.
Seeding was made on 18 August, 1998.

3. SziC|e} BIXIEAIC|el Bajof m2 ZCITIE Aol T H7

un

7} E2g (Visual covering)

309 AAFAOE ERF APY 7MAH AEES 59 254FF 89 24
A7tA) 43)e] AA ZA A TH(Table 2-13). 59 25U ZAHAAE Zenith+A E} 7
ERada+ddugd  golada+EHaFe S+ EFag A+ YU
grolag 29 HFAA 7HF A FAHHAD. ol EJUY Zenith} 5949
ABA 2o <3 Folgty] Hops 27| wolrt mE A7 FHY I/

oA og Jgolatn RaANY 1Pz SO} FAAVYE Este] W
2 AN 9 27 AVEL £/ &7 dANE FNY FIUE ALSE Ao

Fom, 23 23049 FANYAUI} 49 & Rl AT B F Uk
69 2590 ZANME ZenithtAE 7 BF Y29 AAToNM by Egon
(80.0%), S949) AL SoA+AEF B aY2+HYULY Folag29) Hal Tt
73.8%% 71% EUch A EFag2e FL x7] Dolgo] =& AFL 3
A, Azto] AUAA BH2FG MU goladj2nth Aol $48 A
o2 gy, HAUL Foladae] F$E Wudde] Astxn, ENAFE S



9 8757F wol AU EE] g HojHu 2 dde] vk Az

AEAH 78 29UF 8¥Y 24 AN E Zenith+AE 7| EF 18 &, S94+71E]
ZNEFadL9 A TN 71F FL£ HBES Holx YT FeAE AF
A%ol AHEFaP2se BA2TY AU Folad2s BoE WHAol
3 Ago] Bty 71 $5E JBES Yl A2 RAA,

$2 U A9 /FxA0E nold @AY st YKErlos BE B
daTEst BasAW, o)Ay s IANYIYA A EFIY2S &
B3 A9l & FA AL AT F Y Ao B AYP AN
vebde

ERTQ] Zeniths} S94E A% 7| Pol X PArie Esix ¢ 3
O @4A TN $5¢ J2ES bl 22y S947}F Zenith® ok o
B2 AAIYEES HAFYT

Table 2-13. ZC|Q| JIA|N T =S 1999

(29 : %)
44 3R IR A 59 259 6 25219997% 200 39 249
Zo 1.0 575 83.8 91.3
Zo+KB 12,5 80.0 92.5 983
Zo+PR 13.9 70.0 738 763
Zenith  Zo+TF 10.0 675 73.8 87.8
Zo+KB PR 15.0 63.8 775 813
Zo+TF+PR 15.0 67.5 76.3 70.0
Zo+KB+PR+TF 200 75.0 763 833
Zo 1.0 575 913 983
Zo+KB - 12.5 725 92.5 99.0
Zo+PR 17.5 663 763 78.8
$94 Zo+TF 75 63.8 725 88.3
Zo+KB+PR 20.0 738 813 90.0
Zo+TF+PR 16.3 68.8 788 813
Zo+KB+PR+TF 17.5 725 763 80.0

* Zo: ‘Zoysiagrass, KB: Kentucky bluegrass, PR: Perennial ryegrass, TF: Tall fescue



Y. Ao 7kA A ZA9s} (Visual rating)
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Table 2-14. ZtC|2| JIA|A ZEZ!HJ|(Visual rating) 1999

SAH TR AN AN —gg g 2994_19998% 24a 109 189
Zo 438 738 79 6.9
ZotKB 6.8 75 8.5 8.0
ZotPR | 6.0 5.1 64 58
Zenith  Zo+TF 6.0 56 7.1 6.8
Zo+KB+PR 6.0 56 6.4 6.9
Zo+TF+PR 58 49 55 6.0
Zo+KB+PR+TF 6.8 56 6.6 6.5
Zo 50 76 8.0 6.6
Zo+KB 6.8 76 8.4 79
Zo+PR 6.3 5.5 6.8 5.9
$94 Zo+TF 6.0 59 73 75
Zo+KB+PR 6.3 56 73 6.9
Zo+TF+PR 6.3 6.0 7.0 6.4
Zo+KB+PR+TF 6.3 56 64 6.4

* Zo: Zoysiagrass, KB: Kentucky bluegrass, PR: Perennial ryegrass, TF: Tall
fescue

t}. A)e] 7EA A MAHI}L (Visual color)

oo ZHAAH AR e 79 2995 EH 109 18U7HA] 3AEC] AA A3
% THTable 2-15). HA 79 299 EAHolAE SZTIQ Zeniths} $940] RE 7| E
Fad2s E3 ATl 2 749 782 dehd b S48 A4e A
d Aoz zAd9d AHFESZaRAE Je FTARNANE TL WSS
He w glon JlAE MAHItME T Az V=L Y Ao Y
Ebstet.

84 2409 ZANNE STl AHIEFIHNAS TR A2 TN 7HF
A FAFAALH, 30 HYyUd goladf2g E3F HEFt M o
B Aoz zAHJY. A7 EFadLsE FA4F Hi: ST ASTH F2
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Y% $X 2@ A4 Jeug.

7HEEE Hol=e 10¥ 18¥dle FHA o7l £330 Aol HA¥e
2 W3] AFER ey, oz £3de AHINEFIHYLE EFRF AT
E Zenith+AE 7| EF 1 20 A 8.3, SH4+AE| 7| EF 220l 8.12 Elyith

$8 Yelo) A dEAez SVUES A7RE U Bol A& Fou
2002 9EHS FFD LU E FEAL AU BAYAT Y B8] BAo|
1297 Qo S3d exYRUE ERFgoz FUTRY FEIRS A
A57] e & Ao A% 1242 P2k A7 109 18T FL

Age FARL Y SITANABFaY2 AT ARAHE ¢ 5

1

Table 2-15. ZtC|Q] ZIA[X AfAMH 7}H(Visual color) 1999

sad 3% 249 A9 553 8%‘932% e
Zo 6.1 715 5.0
Zo+KB 7.4 82 83
Zo+PR 6.6 6.3 . 64
Zenith-  Zo+TF 6.9 7.5 6.9
Zo+KB+PR 6.9 7.6 73
Zo+TF+PR 6.4 7.3 6.1
Zo+KB+PR+TF 6.8 75 A
Zo 6.0 7.3 4.0
Zot+KB 7.8 8.2 8.1
Zo+PR 6.5 7.0 64
94 Zo+TF 6.8 75 7.0
Zo+KB+PR 6.6 7.5 , 7.8
Zo+TF+PR 6.5 73 7.0
Zo+KB+PR+TF 6.8 75 ‘ 7.5

* Zo: Zoysiagrass, KB: Kentucky bluegrass, PR: Perennial ryegrass, TF: Tall
fescue ‘
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(Table 2-16). 69 2599 &A= SU+EHAF+H AU golaef29 A
Fol A a7 BAH 7 gL W] FHY Aoz 2AHAYG. AFLe ¥
QUAd Y48 ez waloadast 51U, WEGIALE 65U A
H I (Neel et al, 1978)} FAIS dFdetn 2 5 o 2822 Ay
b AAAl REsk F7b S MFEES A4sta, SR #AAYE T
FAT A GE AFo] FHHE NS usF Ao A A¥Xx 73
4 Auzios AN o wge 24 A7l fE AL g AOE B
A},
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Table 2-16. XtC|o] WA &AM X 1999

AN TR T4 A3 64 259 7%;933?4_ 84 249
Zo +++ v
Zo+KB ++ +++ ++++
Zo+PR ++ +4+++ B AR
Zenith Zo+TF +H+ ++++ -
Zo+KB+PR ++ “+++ -+
Zo+TF+PR . +++ A+
Zo+KB+PR+TF + +4-- ++++
Zo ++++ -+t
Zo+KB +++ +H+ » -+
Zo+PR _ + +++ -+
S94 Zo+TF +++ ++
Zo+KB+PR +++ ++++ -+
Zo+TF+PR -+ +++ 4+
Zo+KB+PR+TF +++ ++ +H+

* Zo: Zoysiagrass, KB: Kentucky bluegrass, PR: Perennial ryegrass, TF: Tall fescue
+ el 94 A% |
8¥ 249Y: B5F ATl o] F44
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M 3 & XiClcarpet AJAITI=oHE 20}
AR M A

g3 3t (zoysiagrass)= WA, WAL, HEAH 9 FHHSAl =oF A
AHoZ 1 o] §E7} ol UthBeard, 1973). 22U #2374 FA
S AU Qe W olFFHORE Q& wolrt EFsla, FE7|T0] 599
A 997N o sAdeR we FT ER SAANE AP AL YEhie
AAst7) 9%
@7E0l o FEoA APH ot dizf d= to LoHFEIH A%
9], 1967; 1975; 2<% 2], 1968; Yeam et al., 1981; Choi et al., 1984), A A4+
(=9, 1974, AEHE. dX£9, 1987), SF(ZTE, 1985 =9 ¢, 1987), 45
(F297 99, 1969), AHAAS 9, 1985), AW 2H(F2Y 9, 1975
Portz et al., 1980; Portz et al, 1981), FHEls} (X9, 1974, F249 9 1975
5293 g5, 1975 Yeam et al, 1981) S¢] 4¥ v} Ao P

S oy EAAE Y1 9 ch(Turgen, 1985). o] 9} L ZAH

tlo

=
%7, 2 FAMNE I FA FHelw RoplNe TEY U 4oE
AF712 4t HZode FI3JHFY §Fo BT A7 (=38P 9, 1995;
F 9, 19977 9l AFEel d5d AT ECl FHHL §Fo ol&H1
123

Jeiv FF3Y carpet A4 L Aufel B ATE AFE HAHolW, =¥

MN

32

g2cle) TR #m, ZALES a0, S wod g Big:
4 A71ze] 285E £ 712HQA BHEY Ade] BE ATEY A4 2

gl o} Zag BAY U oA
2 23 adctd 2% ATE AT Aot Y vFANE FAPD
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t]¢l Bermudagrass®t $-2]ue}l zoysiagrassE o] &3] o2 7}x] JPHA AAE
TE31 glon, A2 FAY AEFS MEstd BRIt e 4ol

2y FAr]e] o] L ZxA 21U creeping bentgrassE o] &3 Ao Hx &
Az 197000 EE] v)gH o] seed spray-2 O 2 tall fescue, perennial ryegrass
2 creeping red fescue 59 EA7} ALEH7] A28t} Kentucky bluegrassE
Hgd 5318402 g IAYAYEH I Evso] o] &H7| Azt
a8y FX PG g o] & AR &, olAZA JAAE F HHA Q)
gHo|tt oo wat A AT carpete] #F AFE EE FAIAYe o
3 712QTFRAE FUAA A9 Feol B 5 gloy gt g5 EFFES U
Aoz Fujele HeAHS AT ATH(EE FAY, 1985)7 Ye FEO|
c}.

rlr

e

ageg ATE JIZAUE o] L3 carpetFT|E AAAIA] &4 HA L A

&
71EE st e o] Fd R AFAAE F7H RFst=d A

M2m WMe QWY

0x!

k& EAL

1. Zoysiagrass2| carpet=AM 2 <8+ X

H HN¥L zoysiagrass?] FAE FF L o] 835t carpet I E AAst=d
8% 71228 E 1A FHAT

ANPE 24L& 19973 79 8¢ 25U sta dPEFo] AT AdT ¥
Ae 9 Im X 12m = 2m’2 Ao, F BHLE 96m™7t 28U
FAAMERZE Z japonica cv. ZenithE AL-E3tATH HAFL oF 3em FHAE AL
bark ®]x|o] 6g/m’s} 12g/m’e] 2A4 e & AR L, FAYY 4vtEoz FHFY
4. 3F F IAE EFHEO99, 1LE 2, T4 02)8 A AR VTR



Sgimilyear A XY, 2F F AFFE GolA 2AFdAT 24 F I ES,

ARE D AR AEF, capet AFY & ZAHSAT

-

U Wy

2. Zoysiagrass2| carpet =AM 2 |8l

7}. CarpetzA 12 A3 (19973 79 8Y)

B AYL zoysiagrass®] FYAE o] &3t capet JTE At DL
NZARE AnA Fhg

ANPE 2442 19973 79 8 v ddtn AEALHE AP X o] A3
Rk, FANEEE Z japonica, Z. matrella type(NSm), Z. japonica medium
type(ASIANA)9] 3FFE AlgFov, GIA Az 1.20L/m*} 2.4L/m*9] 2
A2 E AT, dYA9 A7 12 nodest 3-4 nodeE ol T AT X
T gAY 3wEo R Pt +F WAL 0.6m X 4m= 24m’2 A A

om, F AMEHEAL 36m'7t A HJY 24 F AU L FFHE(9-99, LE 2,
B4 02)2 A4 £A4EZ02 Sgmifyear AX3Y T, 25 Z APFE Qo

z 48l oh.

¢

_>Z,

1}. CarpetzA] 23 A38(19989 69 129)

2 AL zoysiagrass®] FFAE ol&std A& HQ carpetItiE AYAstET
20¢ 712488 duR FPRYL 14 AYIE oY B 232 WA
Qom, A AAFL 13 AWRG 58 2.5Um'e SLm'2 5333
@ 1449 79 89 2YSPot, 24 Y 23 BE 69 1Y NYTE
24 8qch

AYE YL 19989 69 129 BFUGT ASAARGE JYEF] =4
At FANARRE Z japonica(S3)), Z japonica medium type(ASIANA), Z
matrellaNM1)¢] 3E 78 ALghon, JEAd AAFL 250m's} SLm'e) 234

¥
H



g& AHER, 9FAY A7le 134 487 2] 1-2 nodes} 3-4 nodeE ©]& 3
o AET WA e ¢dYe 3R es FYPet. 73 WAL 06 X 2= L2m’
2 zAsgen, & AHEEH L 4B2m7t 225U BF F A0 S E
(999, ILE 2, ¥4 02)8 A4 €L F2E Spm’ HEHFP L, 25 T¢ A%
T BoH 245 |

3. Zoysiagrass carpet ZtClo| BHX|&AC| &, E3Y overseeding 3

7}. @#A3 Fr] overseeding A (1997, 14})

B AYgL zoysiagrassE 0] &3] carpet FUE A&FHoZ A7l A HH
© 2 zoysiagrass(Z. japonica cv. Zenith)ol] X138 Zt]Z overseeding & w9 &
A 2F & 737 A& FPsAH-

19973 10¥ 2¢Y Z japonica cv. ZenithE o]&3] ZA3 F 1'3F carpetTt]oj
Kentucky bluegrass(KB), perennial ryegrass(PR)E Ztz} & E£3 #ZF IS 23t
tall fescue(TF) 17 FE£& F A8t overseeding 3159t} Overseedinge £ 60cm
A2 GandyE o]&3tgct 31£%& PR 18gm?, KB 4g/m’, TF 9g/m’, TF 18g/m’
g 47 gFgen, AET AT 499 3wFog FY3i

1}, 323 A] overseeding A P (1999, 21}

Age 7z jaﬁonica cv. ZenithE o] L8] carpet ATIE F&FHo 2 ALH3lY]
s o2 carpet AAE X7)o] X3 ZT]E overseeding T W o] HAHF z
£ 2 A7 BEA78 $997) 98 $As.

19999 79 209 @I E o] &3] carpet FTIE 2A3}7] 913} bark iRl
Z japonica cv. Zenith FAE 6g/m’ HF3H o, 34F 2718 F 60% =9 T
285 YelAt. A]7]E overseeding2 99 10, 10¥ 1<, 10€ 20¢ & 339
AA 3935 A ). Overseeding§ 323 EFF L tall fescue(TF), Kentucky bluegrass

fFI



(KB), perennial ryegrass(PR), KB+PR, PR+TF¢] 5x2]& o]&3gtt & =24
SEFe ¥ 49 2ot

4. Carpet ZtC| 0|4l % thatch SX AT 2 =7| E2k5

2 49 zoysiagrass® o] &3kl capet AT EAA DA 223 Fr12Y
(aeration) =7} carpet ¥T) 9] bark ¥afol PN E FFL LToluuA FH3}A
oh.

FAAEE 19973 7Y 8Y sprig(F FANE o] &3] AT Z japonica medium
type(ASIANA), Z. matrella type(NSm)%} E22 Z A3 Z japonica(S94)2) 37} &
ZAYES ZAD carpet TS o] g5t ch

ALFE S 10g/mlyear, 20g/myears] 2 A S Yok $r1dgL £xa), |
3 3, 23] £ 3¥e 2 ZZ AR e, HeAv)e 79 1597 89 15
Aol 33Tt AP T e S 4uBoz Sy

M3W A P Ay

1. Zoysiagrass2| carpet =AM S 98t MY m

o

2 A}

® 3-12 zoysiagrass (Z. japonica cv. Zenith)E bark x| 3} 3}o] carpet 2t
OE ASTA HEFL sl VP Aok,

HE 309 F YREE Lgm' FETIF 8% YEh} bgm' BET T5% 8
o EA GEou BAZOE 498 Aot AN HE 60U F JBEE
6g/m’ HETIL 85%, 12g/m’ THET7} 8% RS L o] Mgl BAHO
2 9% Aol UehiA QAT HES W tiller 2= FAHLZ foT A
% UEIA Rgton] 6gm HETI 467I5MME Rel gt HET



51,67570/m* Bk Hiek. a2yt tillersrt AL 6g/m’ HF 7L WA A Fof
e 71 2 B PEFo| 47 449.6g/m? 2102gm’ 2 12g/m’ HFTH
o =A ettt £ carpet A F o] AZHE FFH B AFAE 6gm’
BET7F 703kg/m’E 59.68kg/m’9] Q1FHE B 12gm’ FFFRTG EA UE
wot.

Table 3-1. Coverage, tiller number, dry weight of shoot and root, and tensility
of zoysiagrass carpet established by seed in 1997

e G o T o v o) ey
@m) ) (%)  (m) shoot o &M
Zenith 6 75 85 46,775 449.57 210.20 70.30
12 83 88 51,675 389.67 179.33 59.68
RATE NS NS NS NS NS -~ NS

Z719 Mo AEFLS 6gm’ BREFE ZHZ 449.57g/m?, 2102g/m*E YEFYE
ouv 12g/m* }FFE 389.67g/m’, 179.33gm*E mE o] FIILAFE E7)9 B
29 BKFol ZaFA. 2Y TAHLE {9 ol YUEA &gkt
Heo} 7(1999)2 Zenithe] #FF 2 HA AFAVIE FHE 4FS T84
A HFFFL 6gm’ o2 AGPoH, FFAIZ 79 30Y ol F dd= A&
ol Aol7b gyt A&Fe] Haste AFS BRI R 22
2 bark WjX|o] Zenith FAE FF A HHEG AVIE TEY Aol Atk A}
890 AA bark wiA o] ZPAAE 7€ FEoe U FuiAzE Bl
gFste A 28 FFol AT capet A BL oFHFo] AT

olAe] AF}E FE3] BW zoysigarss cv. ZenithE o] L3 carpet IS ZA
Al 6gm’d 12g/m* FF] @E &S, 2T, AFY ol FAAA AelE
vreh A sk :aiy_g v A Kol Fi, AFHo| Fol WF A4
o] £& 6g/m’e] HUFHFE ol &3t Zo|l A& Ho|Fn gAY EF 6g/m’S



HERoz 79 xo] ZASHH 2709 Fol 85% e WEEe Uiy 59
d carpet ZTE AT F e AL AlmdY.

Zoysiagrass cv. ZenithE 3}F o] wal A3 & 2\do] A3 Fo] vla )
FEY thatch F7= & 3-29 2o RFFol| w} 4 Ao R 6g/m’
3FF7t 29cm, 12g/m* {F 7t 3.1emE BhYblth 6g/m’ 3HF 9] thatch 7
7t A& AL AFFo| WE runner AKol B, F7IHE Fo} thatch £3)7}

&olRd Aoz AaHAY.

Table 3-2. Effect of seeding rate on thickness of thatch layer of Z. japonica
-cv. Zenith carpet in 1999

Seeding rate(g/m?) Thatch thickness(cm)
6 2.9(0.03)"
12 3.1(0.11)

* Standard error.
2. Zoysiagrass2| carpet =M 2 ISt QA v

7}. CarpetzA 14 2719979 79 89)

G FA(sprig)E ol G5t carpet YA JTFEFo WE ANEES 24 14 F
AR BARZ FAF Aozt giRew, 1'de] AP 989 9¥9 109 EAle)
Ne BARE fo8 xolE BTt Z marrella type(NSm)e] RATizh 1d ¥
BB go] /b4 EA Yehgon, 3-4 node & Zat 24L/m2 ALEE W) 90%<] I
£ B2
oJoFAle] AT wWEAAE 7] ZAAEEH o]l EgEEd 12Um* B

E 24L/mE o] &P L u RE 2FAM A8 L A JERTH

Jokdo] F7)E= 1-2 nodeE o] &3 =R BUlE 3-4 nodeE o] L3ty A=
Aol 24 F 1do] Ad FAAE HELo] A FAHAME 3-3).
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Table 3-3. Effect of species, sprig size and volume on. zoysiagrass carpet
establishment with bark media in 1997~1998

Volume of Size of Coverage (%)
Species sprig sprig
(L/m)  (nodes) (50DAT?) (100DAT) (1YAT’) (98.8.7) (98.9.10)
1.2L 1-2 25 40 50 67 68
7 iavonica 3-4 32 47 67 73 78
- Jap 2.4L 1-2 25 40 52 67 70
3-4 42 57 83 - 83 85
Average 31 46 63 73 75
7 matrella 1.2L 1-2 22 37 65 78 88
. 3-4 32 47 67 80 88
R4 2.4L 1-2 22 40 67 80 87
(NSm) 3-4 35 50 67 83 90
Average 27 44 67 80 88
Z. japonica 1.2L 1-2 14 27 45 63 73
medium 3-4 18 33 60 70 85
type 24L 1-2 25 40 65 75 83
(ASIANA) 3-4 32 47 65 80 88
Average 23 37 59 72 82
LINE NS NS NS NS *x
VOL * * o* * NS
NODE * * * % * %k
LINE - VOL NS NS NS NS NS
LINE - NODE NS NS * NS NS
LINE - VOL - NODE NS NS NS NS NS

“DAT; Days after establishment.
YYAT,; Years after establishment.

F 345 AFAE o] &3 carpet FTIE A A tiller o FAEFT S FAF
Asto)tt. Tiller 4= Z matrella type(NSm)7} 1,79270/m?,  Z. japonicaZ} 16617H
/m* Z. japonica medium type(ASIANA)°] 1,08470/m* o] 1t}. Tiller 57t geF
2 Ade AEE =3 AL $4F FFE Ro|BE Z marella type(NSm)E
AAO AAMNE 58 Aoz AzHT) Tiler & R HEZFE FFAY ALE
o] 1.2L/m* Bt}E 24L/m>7} o BYI, 1-2 node BT 3-4 noded o] &3t
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o] W& Z matrella typeRThe AKo] HIAH %L Z japonica: tiller 7} 2

sprig A& £78hE Aoz ArETh

Table 3-4. Tillers and dry weight of shoot and root of zoysiagrass carpet
established by sprig in 1997

Lines ~Volume of S:)‘:ig"f Tillers Dry weight (g/m’)

sprig (L/m?) (nodes) (per m*) shoot root

1.2L 1-2 1,008 47.74 13.60

7 imoni 3-4 . 2,020 66.59 20.46

- Japonica 24L 12 763 34.43 12.65

3-4 © 2,856 111.69 34.58

Average 1,662 109.58 20.32

1.2L 1-2 1,334 33.47 10.46

Z. marrella type " 344 1,507 58.24 17.86

(NSm) ' 2.4L 1-2 1,892 37.73 - 17.34

3-4 2,434 56.11 15.22

Average 1,792 46.38 15.22

Z japonica | 1.2L 1-2 675 18.15 8.54

medium type 3-4 1,151 33.81 12.25

- 24L 1-2 1,056 28.56 15.47

(ASIANA) 3-4 1,448 50.75 18.92

: Average 1,083 32.81 13.79

LINE * * NS
VOL * NS

NODE * *

LINE - VOL : NS NS NS

LINE - NODE * NS NS

LINE - VOL - NODE NS NS NS

ojao] AFNE HY zoysiagrassS] carpetFt] FAJA] sprig® o] &8 1d AW
g Ego] 60% o]4e carpet FTIE ZAT & YL Ao ARHW, ZAA

sprig Fe 24L/m* AE7F VA3 sprig) A7) E 34t A g Za} o] 43}
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€S U] 98 B Fo JFAE ASITT RuHu o BF A9
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u}. CarpetA 2k 23 28199893 69 129)

Zoysiagrass2] <d % A|(sprig)E ©] &3 carpet ZAA] FA 30¥ F HEEL Z
japonica 27%%} Z. japonica medium type(ASIANA) 26.5%7} HlxF o Z
matréllaNM1) & 18%2 %7] ZAEE7F FYTHE 3-5).

Z4 60Y Folt FUFTHY LA 27 g FEA A Fel w9
Bgo] BAHCE R Holg Bk WELo] Y ¥& AL Z japonica
medium type(ASIANA)o] 45%=2 7}% 359}5}.. Z. japonica medium typé(ASIANA)
e DELErt 0E 238d vy W JPANFoR $5E WS e
Rk FEA AHEFT FEA 27| BEME 25Lm' Hobe SLUm'b o &Sk
I, 1-2 node Bt} 3-4 node’t I E-&o] =4 vehdoh a3u- 24 F 1d9]
A Fole Y 2FRAE FAHA Hol& HASH node A sprigFel
e o= YEhiA st

aBz JFAE o] &3 carpet JTIE AYAE W 25L/m* oo} FIFAE

0 ¥ Z japonica®} Z. japonica medium type(ASIANA)S] A S ﬁ]é—%
o A2 UEA ggted, 24 1d FIE TR 2z 9% §I%E
A GEhtth ey Z marellaNMDE B2 H S1B&0] 47% AEE @A e



Bt Z matrellaz 27] 24 £EE AT WFgo] ol bark¥]AE o] &3]
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Bark wjA]o] carpet TS ZAA 71 L&t 2L 2EL Z marrella$h Z
Japonica medium type(ASIANA)E Z}Z} 703} 6.72 YElwtow, Z japonicas =2
7L 582 HluA @A Yeigten o Ax "oyt

Table 3-5. Coverage and density of zoysiagrasses carpet established by sprig
in 1998~1999

Volume Size of Coverage Coverage Coverage Density

Lines of sprig sprig (30DAT®) (60DAT) (1YAT’) (I;bad-

(L/m*  (node) (%) (%) (%) 9:good)
2.5L 1-2 17 28 73 5.2
Z. japonica 3-4 22 33 80 6.0
5L 1-2 37 46 85 6.2
3-4 <32 48 80 6.0
Average 27 38.7 - 79.5 5.8
Z. japonica 2.5L 1-2 13 27 90 . 6.8
medium type 3-4 23 47 88 6.7
(ASIANA) 5L 1-2 37 52 83 6.5
3-4 33 57 88 6.8
Average 26.5 45.7 87.2 6.7
2.5L 1-2 17 123 33 6.7
34 15 27 46 6.0
& matrellaM1) 5L 1-2 20 35 50 7.7
3-4 23 42 60 8.0
Average 18.7 317 47.2 7.1
LINE . * %% *% *
VOL ** ** NS NS
NODE _ NS * NS NS
LINE - VOL NS NS NS NS
LINE - NODE NS NS NS NS
LINE - VOL - NODE NS NS NS NS

“DAT; Days after establishment.
yYAT; Years after establishment.
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3. Zoysiagrass carpet ZtC|of $tX|EHZC| &, EFY overseeding 1

7F. x4 A1) overseeding A H (1997, 1x})

Carpeto 2 A E 7] A3 AT)E overseeding § 60U F9 ﬁl%%
& o}yl wE perennial ryegrass7} 713 o} 80%9 -‘\i]_,-ga Jehigloey v
o}7} 7} =¥ Kentucky bluegrass7} 40%2 | E-&o] it

A<3d )AL perennial ryegrass7t 7.00.2 ¥]wH 5o, 7:]'%&]5 =
M F A3t oveseedingd HAH ETFo T AR HAT HHHAHI tall fescues A=
Mg molo] ALM o] 405002 ozt o5 om, Kentucky bluegrass= 7
Z& 47 B9 A JAML Bo A2 A ALEF do] "o

JEH = tall fescue7} tndA o2 FETI o] AH3EHJoen, &3] tall

fescue 18g/m’ TEFoA = T HE Lo 40% FEE A Yelych v PRE
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Table 3-6. Percent coverage and visual quality of cool-season grasses
overseeded on Z japonica cv. Zenith carpet in 1997

Seeding  Coverage  Coverage

Species rate (60 DAT) (1 YAT) 8;711;?5) Winter color
(g/m’) () ()
Kentucky bluegra
enucky Dluegrass 4 40 55 36  Dark gray
(Midnight) .
P ial
cronia’ TYCgrass 18 80 58 7.0 Green
(Manhattan)
Tall fescue
9 40 45 4.0 Yellow green
(Label Jr.) ' - ]
Tall fescue
18 63 40 5.0 Yellow green
 (Label Jr.)

“ DAT; Days after establishment.
Y YAT; Years after establisl_lment.
* Quality: 1(bad) - 9(good).

A8 Y& Z japonica cv. Zenithol] overseeding WH-S S AT I
%.9] Z japonica cv. Z_enith-"—] g B gL 783~883% FFo 7 IAFH Aot AF}
of 9% Hals A Pv Aoz velwdth. a2 overseedingg 0.2 PRE ]
23 75‘;?—01]‘—:- Z. japonica cv. Zehith’i] 1] 2§ o 78.3%1 e Xy JYE
overseeding e EH' By ‘;%ﬂ] yelyttt. o|= Z japonica cv. Zenith7} .PRQ—} 7
Fol s Aol ANE Be Aoz ARAT. PRE overseeding F AL
o53ln Fou Z japonica. cv. Zeniths} A o] As) Belirze Eojofyt o]
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Overseeding® #AY Jd{F F A 2@ §F AET tilleeE B2Y TF 18g
overseeding 17} 1,6667}/m’Z A7]-%.} A1, KB} 2,5177H/m2i 7} @ol ME3}
Aok a8y 2F 0 FAHLE F9 zole YUAHE 3-7).

TFS 729 9g/m’ TF T 9 18g/m® BF o] 24 21 d Folle AEE Ao
g vehdA ook 283 tillerd] X m’d 2,0007) WY AT A GH
Q1 Aol Bo] HojHt}l Overseedingg o] &3] carpet Zrjo] BAE &S ¥ =
E AT FrHog 3 ZAS FAsHW B #gulgol 2 7E A
oz Agdth '

Table - 3-7. Percent coverage of Z japonica cv. Zenith and tiller number of
cool-season grass overseeded on zoysiagrass carpet in 1999

Tiller number of cool-season grass Coverage of Z japonica cv.

Species (No./m?) Zenith(%)
KB(4g) 2,517 88.3a
PR(18g) 1,773a 78.3b
TF(9g) 1,737a 85.0ab
TF(18g) 1,666a 83.3ab

* Means with the same letter are not significantly different.

3t 8 A ] overseeding A& (1999, 23})

r __s;,
b

g FAY e HHE overseeding A|7]E FotruA FHSAUH.

flo

Zenith carpét Ao overseeding F 28 e FREES B A7) ujat
@27 Aol AREC BAPeE FoP AolE RATh 1999 119 20
zAO)A WBES}F A e A PR, TF, PRATFR BE 40% ol SERS

g RAY. JEE7 7Y 2& AL KBE HT 27%E HEHAATHE 3-8).



Table 3-8. Coverage and seedling stage of cool-season grasses overseeded
on Z. japonica cv. Zenith carpet in 1999

Speci Overseeding time Coverage Seedling stage

ecies

P (month/day) (11/20/99, %) (11/20/99)

18e/m? 10/1 43 2-3 leaves

(18g/m’) 10/20 20 I leaves
Average 42

Kentucky bluegrass 9/10 36 3 leaves

te/m? 10/1 30 2 leaves

(4g/m’) 10/20 15 1 leaves
Average 27

Perennial ryegraés 9/10 66 3-4 tillers

18e/m? 10/1 50 3 leaves

(18g/m’) 10/20 25 1 leaves
Average 47

20490/’ 10/1 43 3 leaves

(2g+9g/m’) 10/20 20 1 leaves
Average 27

99+90/m? 10/1 43 3 leaves

(9g+9g/m’) 10/20 20 1 leaves
Average 41

Species *

Seeding time

* %

Overseeding A]7]o] glolAE 99 109 HEF HNAT7F BF 546%e) H2g
S YEiY 7B 23, RNV 224 E HERT ot 29 3]
< tall fescued] A|7]8 ] £XE AHE o2 99 109 BFFAAE v
A G5 PHUEEE B carpet I Aol AN 109 197 10€ 20

d HEFNE W R¥I} ks carpet FAJo] BItSHT

Ae A F 290 A 1€ 2049 7 23 ASDAE 29 9¥ 10d
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Fig. 3-1. Root distribution of Tall fescue overseeded on Z. japonica cv. Zenith
carpet by seeding times.

Fig. 3-2. Root distribution of cool-season grasses overseeded on Z. japonica

cv. Zenith carpet in 1999.
A:PR+TF, B:KB+TF, C:PR, D:KB, E:TF

29 3-1, 3225 9F 3/0Y Fo yEE 2 Bl RYALE E o7 PR,
TF, PR+TF, KB+TF2] ¥ wdo] FFglow, o] Fo|rq%E TFe Haixr}
Eol 27] carpet 2o ARAQ 2Fo g ALREYCH
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Fig. 3-1. Root distribution of Tall fescue overseeded on Z. japonica cv. Zenith
carpet by seeding times. '

Fig. 3-2. Root distribution of cool-season grasses overseeded on Z. japonica

cv. Zenith carpet in 1999.
A:PR+TF, B:KB+TF, C:PR, D:KB, E:TF

a9 3-1, 328 3% 34Y F9 gEE g Ry R¥IPEE B O PR
TF, PR+TF, KB+TFe] Hg] weo] J5jlom, o] FoMx TFY HIEE7}
¥oF 27] carpet R0l ERHQ 2FO0R ARHIIG
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4. Carpet ZtC| O|A! % thatch EMA T ¥ =7| EYs}
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fol

ENFAUYY AAaFFN WEAE thach FA SAHoZ {3 Holg =
14 SSrohE 39). B2 Aaszol 02 thach A9 AolF Holx
Fe olfE A7l UF HL o] FH HUJLE AHEHW Jog FI1A
Ql ZA7E 3 Eojof & Ao2 AR ET.

Thatch 577} 7}%}'—‘1:—7/1 A AL Z japonica medium type(ASIANA)7} 3.2cm
2 Bgoen, 98U Z japonica(S94)7} 2.1ecmZ 7} ¢ty Fd AE Xk 7.1
2 7M8 #A YEsd. oy Jdg SR AelE B A2 Z japonica
S94y7t FAE 2AHALH, 2N BE 2FEY 1d G AIAE AR
A=

Ao Ae 237 Aasdd g 494 Aol2 YT 7HE 2E
7t A4 dEd 2F & Z japonica(S94)0l oW, TS0 2 Z matrellaNSm), Z
japonica(ASIANA) =olQt}t. A4 F£F2 10g/m’/year B The 20g/m’/yearE 4
¢ ADTAA A0e BEs %A e

olAe] AME EFFs] B uw bark® FAFE carpet ZHr]e] thatch E 3 E 23]
A 2BE B2 D AL ANFE thach Bl = EHE HolA Yotk
22y} bark®E carpet U] E XA A] thatch ZolA WAl @& o] i1, thatch &
ol ol WA FHAAGo] LA, Frwoe]l n=22 Edte T FAAH)
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Dunn (1995) 52 Z japonica cv. Meyerdl| A A5, aeration, topdressing > €

g B9 A4 27 AT EES EYFE A Y2V HoiAn HEY AS
< A9 B3 e, aerationd F71AY S oY F F Mo F I}
o] itk B 1Pt E3 topdressingS F 3 matd] {F7|&E FgFo] Fidte



EHE 29y B1dgy. 2B E topdressingS 3 thatchZ 9] F71&8 £
FanE 7Igs] Be Ao F83uI AlREHY go2 FrHEQ Ago] e
sithar Hr

Table 3-9. Effect of N rate and aerafion on thatch thickness and density of
zoysia-grass carpet established on a bark media in 1999

Lines N rate Aeration  Thatch thickness Density
(g/m’/year ) (times) (cm) (1;bad---9;good)
10 0 3.6 5.8
) . 1 3.1 6.1
Z. japonica 2 3.0 5.3
medium type : .
(ASIANA) 20 0 3.1 6.8
1 3.1 6.8
2 - 31 6.8
Average 3.2 6.3
10 0 35 6.8
1 2.7 : 6.5
Z. matrella 2 29 59
type
(NSm) 20 0 29 6.9
1 3.1 7.3
2 3.4 A 7.6
Average 3.1 . 6.8
10 0 2.0 7.0
1 2.1 7.4
Z. japonica 2 : 22 7.0
(894) 20 0 1.9 7.5
1 2.1 7.0
2 2.1 6.9
Average 24 7.1
LINE . %k * %k
N RATE NS kX
AERATION NS NS




Ay 8 @

zoysigarss cv. ZenithE ©] &3] carpet ZjE ZAJAl 6g/m’F 12g/m’ vﬁ]—%%kq]
e SAHY Folg vehiA gt IHBE e FEFOE 78 xo
2458 209 Fol 85% HEY NEEE vehio 5 Wi capet BTE
’S_L F g Zojnt. - '

zoysiagrass®] carpetZtt] FAJA] sprigE o] &3 1¥d AW ¥ EEo] 60% oA

ox

o] carpet JTE 24T 5 A& ALE AIRHY, ZAA] sprig F-2 24L/m* 3
=7F Bas sprige] A7]E 3~4ntd) AE2 e} o] f3tE o] A&FolFHn
AztE o, zoysiagrass °3°J$ﬂ—§— o} &3] bark vjX|o| carpet A A Z matrella
type(NSm)$} Z. japonica medium type(ASIANA)S] £ 2E o2 A2 AT

E2e ZEAoldl AAsE Rol Y agdoln

Aol wE %FOZ = Tall Fescue, Perennial Rye,

Overseeding Al7]= 99 %
I AEHY 27 AFY
TF+PRZ AR S Ut} overseeding Al71E i@ 99 2&Ao) 25 ROl #lg
N stom Asdd |

BarkZ carpet o] & Z‘_*é/"] thatch S0 A |4 AL o] =11, thatch =] =
of 4Al FAAALol LA, Jrdoe]l 2R R3e T EAHC] o
°o]Z R YA FUIAY BEE o EAA A E Aol Jddn
AtaE o

M2 A 8=Y

749, 8x9, 739, 1985. A&7 2% Zoysia japonica®] ME L A& 1
Ae 9. A8 =22FE LA 3(2):116-117.

A, 9459, 1987. =5 (Zoysia japonica Steud.)] AFo}E =z ALk

— 84 —



AT v7h A RoldATH. UGS =2 LHELA] 5(2):86-87.

tlo
2o

N

=59, AEF, FHE. 1995 AATLAE T IFAYF(Zoysia spp.)d A
EA AL}t LA 36:

F29, 9x9. 1967. A2 g, BE 2L polyethylene film 3| &-o] Zoysia japonica
ZAdole] X & 4. AEUFgn =& (B) 18:18-25.
729, 94%9. 1969. o|AAz, ARV R AXNLEIF o]X F Zoysia

japonica®] A& viAe 4. IS A A 5:73-83.

F29, dx9]. 1975. Physiology of seed germination in Korean lawngrass (Zoysia
japonica Steud.). A& &gw =FF (E) 4:31-55.

729, 959, ALF. 1975 ¥FAGY FAHAFA ¥ YA=zIHA
7. AEWER = FA) 25:115-140.

Add. 1997, vet 3713 2o AFEaFH AL I dd 2
o] B3 HEA-E. pp. 19-28.

A £ 2]. 1974. Physiological mechanism of seed dormancy and its practical use for
seed propagation of Korean lawngrass (Zosia japoneca Steud.). A& tigtnl o)
UEIENE B

QEe), HAY. 1985 A FeATel el BE AF. FIAF =2

- RS8R 3(1):74-75.

d =9}, J. J. Murray, G. R. Bauchan. 1987. Ee}ZQl E4 & o] &3 Zoysiagrass2|
2R, d3Yegrs] =EL¢E A 5(1)128-129.

&, 9r9]. 1985. Studies on interspecific hybridization in Korean lawngrass
(Zoysia japonica Steud.). 3= o €3]z 26:167-178.

HESF, SHE, FTE. 1997 F, Mt R EAA G At FFIY T
X 2 g3 5E4E& o] & EF. F3 A3 A 38(4):399-407.

HZF, 0TAH. 199. 39 28 zoysiagrass?] TFF, BRFA77 2HEE

-85 —



TAlE 4% 93 uista =83 34:273-278.

Beard, J. B. 1973. Turfgrass : Science and culture. Prectice-Hall, Inc., Englewood
Cliffs, NJ.

Choi, J. S. 1984. The Effect of Various treatments on Seed germination and stolon
rooting of Zoysiagrass. M. S. Thesis. Southern Illinois University at Carbondale,
Carbondale, Ill.

Dunn, J. H, D. D, Minner, B. F, Fresenburg, S. S, Bughrara, and C. .H,
Hohnstrater. 1995. Influence of core aerification, topdressing, and nitrogen on
mat, roots, and quality of ‘Meyer’ Zoysiagrass. Agronomy Journal
87(5):891-894.

Portz, H. L., D. Y. Yeam and J. J. Murray. 1980. Improved methods for zoysiagrass
establishment. Agronomy Abstract. 1980. pp. 119.

Portz, H. L., J. J. Murray and D. Y. Yeam. 1981. Zoysiagrass (Zoysia Japonica)
establishment by seed. Proc. 4th International Turfgrass Research Conference
113-122.

Turgeon, A. I 1985. Turfgrass Management, Second Edition Prentice-Hall Inc.,
Englewood Cliffs, NJ.

Yeam, D. Y., J. J. Murray and H. L. Portz. 1981. Physiology of seed germination
in zoysiagrass(Zoysia japonica). Proc. 4th International Turfgrass Research
Conference 467-476.

Yeam, D. Y., J. J. Murray ‘and H. L. Portz. 1999. The hydro-sprigging revolution.

www. kapa-envirogreen.com/sprigl. htm.



H 4 & UdLgxTlcarpet AYA1II=JHE EOL
AR M

YR capeto] WA ALHAHAE B FFY ddzolM o4 2 33
o EHE el EHFeampeto] FAHAUL APAHE T IchChamouland,
1979). 221} 2347 capete ATish B AR 24L AHAn Jonz ¥
At 2o Bz o]Fo] Zsted Folge AL AFHY T T
of slAsolor & HAZ AAHD Utk 2YANE BTeT A§e] BAG o
2ol AlE7t BAYSE FP FIL ol LAY Ropz 4ZEnh |

Az carpet ALY SN T2 sole 23F AR
g9 239 A0S 23Uz FRAGRE o] ok sul, Hud &
J BE7) 2 AARAel We FHzAY 79, F ALAA] FFo| Hojo}
@ ol E@ gl obd Augolu BAAA o1FHT F Uk &
carpets] FiTo]l #8F Frhshs AolunF ARZBANY ANZJAEE 7
g5 ojof & Zoth.

B Q7 capetzBtz AU Ydze AL, SEAT D F¥AA AR

& S8k Sa=A

o

M2W WE 9 P

1. Carpet& A= =

O

Mg

ANge dgeta Qs Se2gUE Hea0lA Hug AR 73

(3 FAFA-Sunny; W UZ-Fairyland Pink; FZ3%-Orange Boy; THF3-



Discovery Orange; ©}Z2]7}% 4l 3}-Impulse Rose; 3l Z=&}u]-Kimono; #|%H 4 o}-
Polo Red)S 1997d 59 1296 24 FZAFTE FHo|ERA(AF Acadian
Peatmoss)& & EE st FA FFsAtt7t 2 3~4uiAld 1997 68 8Ll
29 Exo A stA
EXE WA R s #=ol] 0.03mm AL 5Cm BHOR wETY
£ He AL vde 23 1 Y9 RIEY RzARE FAAMRT), 3
oh, RAF 372 & ZotFt. it AL E A ge2x §ut
€ 2mm FALZE g S5X5mm AR oW, 2mm FAY FAXE ZAVHA £ X
_°_§ o 3~5Cm FALE FYHE FAFAT 2 ol &7 bark(JAFHE 2em
Zolz 23 &3UYEE 7 5FY 3uBoz YIPos WAFASAT. A
v, B3 adA, B¢ 59 et ddxAu) F3go nie

FuUddxE 7%5(4F-Delstar; Fo]Z-Floral Carpet; tﬂo]x}—/\%mna); &
Yo}-Polo Red; H]-&2}-Princess Mix; X -Maxim mix; XZ &) & 2}-Seventy Mix)&
19973 99 49 FHFete] TEF WA Aoz 19974 109 249 9=
o 2xo] Asgon, ICm HACE Smm FAL FopUE B Coirnetd &
ANZTFE HED FolzolH wEglel Hx EAbsHAT

zAW gL 2%, B5E 4 2753 13 pHoz zAsgon A3
ZAA BAS, ANE, PARAS 2A%9D, Ra7de J0 At F

AAQA=E GBRAEA
2. dAXSIF carpete] 8T gt

AP xE 19983 49 240 ¥ A carpete] H§F3irtn HrrEE 5F(

W4T, maps dEdy], BUdFos 2FAYH FUER)S JEE

Ay
o

Z]—
of NolERAE SET o BIHAT 2Y 34siAY 58 3090 e
of BYsgch |

B
m



FRdEEE 19989 9¥ 4o 73(HF, ZYEH, dHolA, FAx, 2AHAEH
2lo}-Anytime Mix; & 7F3}-Golden Gem; ® ¥|‘}-Romance)E 3F3HtH7t £ F
o] 3~4u} A=Al 19983 109 ol 320 A2eHA

£EALES A% AHYDE =A100% AHLF, FHYddxE 3905 H
H)), 204 133302 30% A3), AUERHEoz 80% 2+3)e 3x9
odon LR 1525C Welo|lth 1999 3Y ko] 40X60Cm ZepAd 7HE
o 634 3R UAWoR WA AR £3 F AAANE $AF
A

£4 HEol @ £2% capete] AW EATNYL $2FE EARToE
carpet 40| 7t5¥ FHE Al ALt AS HES LA e Wi
& Ass 2o,

RAYge Aeud 173Y RAEYd FAdgor sgRE 2FALA
23 E9Q.

3. Carpet® i Ax=2| ZEAHAHAIY

FHAdze ARAAS MEsty] A FFA7] 3FER ANAY 45EL
2 3t AlEE YA

BE7E ddx 7E(WA) 7] 6F0l4, Tr4-Discovery Orange, Benary, &2t
Z-Yellow Boy; @EE}U]—Scarlet, Kimono; #4tv]e}-Hot Jazz; I%"x‘,‘i.’:i;/:—Sunny
E3; W ¥ -Fairyland; 2] % -Delstar)2 131352 19993 39 25~304 )|, 243}
T2 19993 49 309~59Y 44, 3AFFTL 1999 59 279~69 29 F3A
ok 2zt B 2~3ulol] dAZ o] o]AE it B 4~6uiAlo] FS2EE
of A4 H | |

A A= 20><20Cm, 40 X40Cm, 60X 60Cm, 80X 80Cm¢] 4xa T2 FYL
ghEo] 247 434 3R o2 dyy oz X Act |

22 2 #ge dqdd %%ls}aizu], ot 1~23F }FL g2 YR 25%



a3 7HelAE A9 12:00~15:00A] 8] FAAYFS vsgoen 3xz2L 9¥ste
o]% Aqu|EFHIAIR O Z 14:30~16:30 S Ao 2 BPsle =)
AAuia B @ ZAE 5UT Wy o g gty

!

M3F ALY

a

Mg

1. Carpetg® dWdx =

O

Carpet-8 02 A3 Foddxe 2FHALANE A8 23, M3 5 ALHEA
02 £ o U, HdF, deen ol FF SAHUZ F et A
2Fol #HFUel, dgEdas Aol 12X B3 FZ9 SXo A=
VERR] ol BAF 2Foletn AZHJUG. 2y HFYol, dgEldx]
A%E FHU ALHZOoRE Bo] olfHE 2Fo2 1o 4F Homz
BF713LeE)7t =& HolghA A&o] AR} AT FAHFY I} YUoE A}
ad.

ARRALS FATARE B2Z. WUE, FH4z, A=Fudq Eged

2% 4 AgFdHe FMIATA WAFE =g §HARZAZE Lo
24 @ Ao, YHPA2gHE RATE 7 plorol A A%l o gkt A
Yo}, 3%, 242 X ZAQAS 7] o]z Qg 4-1).

Reo) 47T HAE PAE SAS PYRH WERAR(CIWES BolRe =
o %oH3 § EROU Wal TS A AR Ry ok Wals A=

AolN A3 A7 Wele FAA UsHA ol B Fast Al BRIt

N



B 41 718 Euoidd

Eo| He|EAEENEY YFTA

= = |, 25 | AAZ | RYFA | Yy | B =
SR A oy | @ | @ |3 = | §33s
) =+ 35.8 1385 12.5 2.3* -
x| B2yx 42 165.3 16.9 2.8 2.8
3 n} 435 1729 132 2.6 2.8
g a | HET 57.3 57.4 122 2.6 -
BAY 30.9 55.2 9.0 3.0 3.0
ZEEZ e o) 40.0 416 8.1 29 3.0
=7 8.4 113 16.5 2.9 -
W g | FAY 8.0 83.8 10.8 3.0 29
g u} 8.0 88.3 12.5 3.0 3.0
)27 10.5 156.9 322 2.8 -
o4 2| RAY 12 181.5 34 2.8 2.3
3 nt 9.1 | 1135 26.1 3.0 3.0
' hzF 4.1 13.8 1.8 23 -
HHFYo}l | FAX 4.8 16.2 2.1 2.3 1.9
3 ot 3.7 14.5 1.5 2.1 2.1
zF 7.6 105.5 13.7 2.1 -
Mean | EAXE 4.7 36.8 4 23 1.5
g o} 5.6 32.9 3.8 2.2 20
* oy BerlEy PR
0E$) - 4B F)
* vz EA c upae Relotel i, & wEAas wede FHYE
0(8le) - (&A3 351147} AatA |48)
F2EsE AdSE FARZARE AFRASA 2 Holr} glou, AsR

Agerd, Bax
A WA %
9 2R08E

Eagil

[o]

of frelsiyt AF F4o] H3|

opN

9 WFgel F&

=
=

g e BEA We g Asollon R A&
3 BIUES 3 FAHAY 4-2).

e 34rh g o] R FAE Yot BT
= 2AHol
o A% Baxel adn 4AHAT
AAgote Aol Wastctn

0
=

A

SEER



40 30
% 35 % 2
g. 30} g

20
= 25 =
¢ f &
w20 | # 15
~ ~
®0 10 + ) R0
'K1 L
°l n——-ﬁ#%
0 L 1 't A A v A 0
6/27 7/4 7111 7118 7/25 81 8/8 8/15
¢ @ £ ‘Fairyland Pink’

35 35
=30} ~ 30
N ~
E5 £ 25
T A
+20F <+ 20
2l o
X115} ) 15
ELd =]
w10r w 10
Al 5t L

0 . . . y : i s 0

6/27 7/4 7M1 7118 7/25 8/1 8/8 8/15
= & = ‘Orange Boy

12 50
- 45
R 10 T 40
§ 8t £ 35
< Faot
ﬁ 6 ® 25
N : = 20
™ 4+ oK 15
K0 R0
o2 ® 10

5

0 ' ' i i 1 A A A o

6/27 7/4 711 718 7125 81 8/8 8M5
o mE| AW A ‘Impulse Rose’

40 ‘

35
T30t
Sas|
<+
W20}
~
15}

RO 40 |
10
5F
s L i )l 1 A 1 A
6/27 714 7M1 7M8 7/25 81 8/8 815
at £ =2 ‘Discovery Orange’
a2 4-1. 2R 7o) IHER Fut o

I n L

6/27 7/4 7M1 718 7125 8/
H & L] 0t ‘Polo Red’

8/8 8/15

I e

6/27 7/4 711 7118 7125 8/
gi € g} 0] ‘Kimono’

8/8 8/15

-
6/27 714 711 718 7/125 8/1 8/8 815
A 32 A ‘Sunny
= 7 4 9 4 &t %=
—— CON —e— CON
—eo— 3o} —e— %0t
—— SHAT i BET
Hxo| M3 2 Jislof o|xl= A&




Folo} RATE PAFHHZARZ AFETF AP T v, AHESHA F2
HETFAA FL BKo]l FL2 AFoIAou E Aole UNH. (R 4-2)

Z3FE FIYEG A 4 3 FLEr vgsng BARZARE A

glojol s VNE RAXE FHLIRAE o F QonE AALIHY
A% 2 AAYaY FuiE Aoy FGuie 347098 A&7 oy *
glgze] meatn RAXE 2RV F2 077 olEE Holn E37t
=2 ZAol AU

Coir-nete Rvl=E& FHE HF0] Hol Fvid S IXlem HH oz F502
A vln AFsge d PPl ddrngd FA X HWOIATH(E 4-3)

bt E o A23 B/ wE dEFAX(YT = )Y Mol "8
& Aoz AgFH A

Fl
N'

E 42 1 gdx sigle| Helgs BxxrYE 4=

—= ,
A 2 °T ] o] A] A A g | HFYel | ¥ & 2
WZzF () 37.5 9.4 7.1 25.2 4.1
Q F* 3 u () 20.6 8.2 5.1 75 1.6
HAY (V7H) 26.9 4.5 5.7 11.1- 10.7
HEZTF (cm) 22.3 10.2 10.5 17 9.5
= Z° 3 1} (cm) 16.3 11.8 9.4 11.6 5.6
HAL (cm) 17.2 11.5 9.6 14 8.2
dz=F (0 4.1 0.4 0 29 1.5
£ 5 & 5o 8.5 0.3 0o 2.9 0.3
22 (7H) 1.8 0.1 0 0.95 0.5

a: 98. 4. 1 FAF  b: 98. 4.29 RAb ¢ 98. 4. 1~4. 297} X 9] FAHES



2lga ExAEY 4K

kH
H
&
1
A
il
oy
2
B
1o
4

5 *41 Nl F 09 %
i 23 | 2% 2eb | 23" | 22 g4
A 2 (cm) (cm) (1) (cm) (cm) (cm)
ol P 28.0 20.2 11.1 16.4 18.7 5.8
2w} 19.9 17.1 5.1 21.0 13.8 1.9
HAE 21.7 19.1 3.1 15.5 11.0 3.5
Coir - net 293 20.8 3.1 20.5 7.2 03

a: 49 299 %A}, b : 49 19~294 71X MNE3 FHEF
2. YA X3EFE carpete] % gt

FHYdIxY &5 MEAHEL 1998E %] 1 5
2oz Yol Az WEW APFSr Bugx RAPonz FHYdz
€ 7522 58 AFstd AFAh o F ¥y, ZeEges QKo R
o} carpet Aol PP FHzFo| oliglon I, F
ZAgetelol § 55 20m S
Zetad BEad Ao 13U €342 F ANPFad FAEE AL 25E
Fu A6l BAGe] FAHALE A%n e ez BIAYYoY I1F
FREE Ao wet B{ st Ael7k 471= ol R

A 149 F AAEE 23 R 25<¢] FHAANIFE AT ARe O
3 ZHE 44). 25X FL2ZAdME SN Aoy AU(85%
233 1 1,500~3,000 Ix)oll & AL 7 @A% AW WHAM AudMe o
3Fol4e B 4 Utz ArdAch

H
A
2
x
i
N
U
x
Q
[
=
(D
mlo



ol

=
w
(e)]
Kir
R
%0 mwo
0 <
o fil
| al
= oF
K
o or
= ol
Il
g
A y
™ o0
__A._ -
™ W
@
. ™
N
< E
_ o]
)
ol
<
4

=

i
.0
5
8.2

-0
0
6
2.1

3
6
0
3
8

1
0
9
3
7

2
4

1.0
43
.6
33
4.5

9

2
4

.6
9
2
.6
2

16
25
25
5
1

1

(cm)
— 95 —

)
9

&
15

7
26.8
10.0
10.1

2

[e]
T I—
=)
15.8
27.8
26.5
2.6
3.3

1
1

s}
- (d

2 4 -2} 2] of

gl

299, 4. 229 ZA}



3. Carpet® AZo| AHRFHAIY

EHddxe AREAAS MLstr] As) AFA7] 3FEH AHAY 4-EL

2 oo ddzx 7% W S BT dAe UdeFd 2ok

FHaAR XM 2L AFR7|dE FA A2 Fo] ¢ Aoy I4F 4
HeERe e WA A o] B AXAA JHHAJUKE 4-5). £ 38 FF2
ARA W2 Fo] AKFII2 &FE Gobxy 48 RF L 40Cmel A 7+
Betom 40~60Cm 7+7A Aol HHoz AZEHJHE 4-6). 5EH}FL A
Zov 38uc 490 247} Aedg Lxs 2A e Rolm 247
aA & Aoz FAHHJG

flo
4

H 4-5 mB72 MAHEY Mman sl =7

A A ZAAdANE /DY = F (Cm
z“::j; 6/25| 7/2 | 7/10 | 7/20 | 7/27 | 8/9 | 8/27 | 9/6 | 9/14 | 9/21 | 9/28 | 10/5 | 10/12|10/19
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A A 72 EAIAE DY 27 (Cm)
€Cm) | 7728 | &9 | 819 | 96 | 914 | 921 | 9728 | 10/5 | 10/12 | 10/19
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4497 _
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A4 2 AL AR DY A F 5 (ea)
3 A
(Cm) |6/25|7/2|710|7/20{7/27| 8/9 |8/27| 9/6 |9/14|9/21|9/28 | 10/5|10/12{10/19
3 2
202050808 (3.1(137(/46[62|59(14(20(06]1.0]07] 0.5 0 |31.3
2 £
40%x40| 0511413349148 12971]09{12120( 0 0 0 0 |[29.0
g
4 = 60x60| 07108 (37]61{57|74|87|17|47|14]|20|20[30]|. 0 [479
(=]
80x80)104)1.1)3.7|80]75]13.0(10.1(18|14]14107{10]( 0.0 0 50.1
A7 ZA LA E/DA A BT (en) A

Cm) | 728 | 89 | 819 | 96 | 9714 | 9721 | 9128 | 10/5 | 10/12 | 10/19
20x20 2.6 2.3 22 1.8 29 0 0.3 0 1.5 3 16.6

BE
ob 2. 1)

40%x40 | 24 3.7 5.7 29 (104 02 | 1.0 { 7.0 0.3 0 336
60 X 60 1.4 29 39 1.7 | 51 | 08 | 03 1.0 1.5 4 226
80x80 | 22 23 29 1.1 | 57 | 1.0 ] 1.2 1.2 0.8 7 254

E 47 TE7I9 MAHY HFe £F

A7+ ZALAdANE/DY =2 % (Cm)
(Cm) 728 | 8/9 | 819 | 9/%6 | 9114 | 921 | 9,28 | 10/5 | 10/12 | 10/19

A = | 20x20 7.8 9.6 115 129 [ 15.1 | 171 19.1 19.0 19.0 20.2

49% | 40%x40 8.6 10.7 11.9 144 | 170 | 188 | 194 | 203 20.1 20.8

34 F | 60x60 9.3 10.7 13.0 14.3 159 | 16.8 | 16.1 16.3 15.6 16.2
80x 80 8.2 12.3 13.7 148 | 165 | 164 | 165 16.3 16.5 18.5

A4 72 " Z A QA (®/ )Y 2 I (Cm)

(Cm) 8/16 | 824 | 9/6 | 914 | 9721 9128 10/5 10712 10/19
4 = | 20x20 | 117 | 11.8 | 119 | 11.8 | 13.6 16.8 17.5 17.0 16.8
59 | 40x40 | 123 | 132 | 150 | 165 | 17.2 19.3 186 | 186 19.2

o F | 60x60 11.2 11.9 13.7 15.6 18.1 19.3 21.0 18.9 19.6

80x 80 122 13.0 13.1 15.6 16.5 18.2 18.2 18.7 19.7




E 48 BE7|9 WAA2Y MFe| s

A2 7+ ZAAAE /DA A EF (e A
Cm) 1728 | 89 | 819 | 96 | 914 | 9721 | 9128 | 10/5 | 10/12 | 10/19
4 F [ 20x2 | o 03 | 35 | 30 | 38 | 29 | 44 [ 34 | 25 | 36 | 274
‘;;;*’—L 40%x40 | 0 0 26 | 44 | 86 | 56 | 95 | 47 | 58 | 67 | 479
60x60 | 0 09 | 43 | 49 | 87 | 50 | 58 | 31| 30 | 44 | 401
80x80 | 0 06 | 35 | 50 | 70 | 46 | 64 | 39 | 41 | 39 | 390
A 43+ Z AL A E /DY A FF (ea) A
(Cm) | 8/16 | 8/24 | 9%6 | 9/14 | 9,21 | 928 | 10/5 | 10/12 | 10/19
4 x| 2020 | 0 0 02 [ 09 | 12 | 13 | 06 1.0 0.9 6.1
5% | 40%x40 | 0 0 02 | 14 | 16 | 23 1.5 1.0 0.8 8.8
*F Teoxe0 | 0 0 01 | 13 | 15| 1.8 | 08 0.9 0.5 6.9
80x80 | 0 0 03 | 31 [ 26 | 14 | 09 1.8 1.4 11.5
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(Cm) |6/25| 7/2 |7/10{7/20{ 7/27 | 8/9 | 8/20 | 96 | 9/14 | 9/21 | 9/28 | 10/5 | 10/12 | 10/19
wey 3 [20%20|13.6(15.7(203|23.1| 26.6 | 322 | 33.7 | 34.4 | 38.0 | 38.6 392 |41.1 | 352 | 437
3 9%140x40(14.4/16.0|19.0{21.0( 24.8 | 289 | 30.1 | 28.2 31.8 | 40.9 | 37.6 | 38.6 | 38.5 | 389
*oF 60%x60]16.5(18.8(24.4|27.4|352 | 385 | 41.6 | 37.2|45.9|49.9|52.5|54.4| 55.1 | 555
80X 80114.5(17.0|22.8(25.1|32.5| 37.3 | 38.8 | 41.9 [ 45.5|46.9 | 509 |51.4 | 523 | 53.1
A4 zEA Z2A A AE DY = F (Cm)
(Cm) 728 | 89 | 819 | 96 | 914 | 921 | 9/28 | 10/5 | 10/12 | 10/19
woyz | 20X20 | 201 | 318 | 328 | 370 | 418 | 443 | 441 | 479 | 499 | 475
4 42| 40x40 | 275 | 358 | 374 | 434 | 464 | 46.0 | 48.1 | 50.1 | 446 | 444
* % 60xX60 | 234 | 308 | 33.8 | 36.6 | 427 | 39.1 | 423 | 470 | 446 | 488
80x80 | 265 | 343 | 329 | 385 | 427 | 393 | 419 | 441 | 458 | 438
A 42+ ZALAE /DY 2% (Cm)
(Cm) 816 | 824 | o/6 | 9114 | 921 | 928 | 105 | 1012 | 10019
We x | 20X20 | 300 | 322 | 372 | 39.1 | 385 | 407 413 | 446 433
5 €T | 40x40 338 353 | 393 | 436 | 43.7 | 432 | 459 447 44.0
% [Teoxe0 | 267 | 270 | 360 | 375 | 362 | 348 | 370 | 357 330
80%X80 | 337 | 367 | 416 | 448 | 428 | 426 | 486 | 477 46.0
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A 7+A Z2 AL A E 799 A EF ()
(Cm) |6/25 7/2 |7/10(7/20(7/27| 8/9 [8/27] 9/6 }9/14(9/21]9/28]10/5(10/12]10/19

Wz |20%20{ 0] 0|0 [10[1.0[25|35(39[20]/15/09/09/|06 0.1 [179
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498 40x40 | 0 | 10| 17|29 (34|33 | 19| 18| 10 1.8 18.8
* % 60x60 | 0 [ 09 | 14 |24 |36 31 |29 | 33| 23 1.5 | 214
80x80 | O | 1.8 | 18 | 44 |39 | 24 | L1 | 14 | 10 1.8 | 196
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Cm) | 816 | 824 | 96 | 9r1a | 921 | 928 | 105 | 1012 | 10119
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58TV goxa0 | 0o [ 0 [ 07 [oo o8 07 05| 03| 02] ai

“leox60 | o [ o1 [ 02 [ 10|08 ] 0203 07 | 04 | 37
80x80 | 0 | 02 | 07 | 13 | 14 | 13| 13| 08 | 03 | 73
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A2 742 Z2AIANE/IDY =2 F (Cm)

(Cm) | 625 772 {7/10|7/20 | 7/27 | 8/9 |8/20] 9/6 | 9/14 | 9/21 |9/2810/5|10/12|10/19
mpa=z| 20X20 | 13.7| 154 |21.5 | 25.8 | 27.6 [ 29.3 [28.1{27.5 | 27.6 | 26.7 |27.7|28.2| 28.2 | 27.7
3 2 40x40 | 13.7]16.0120.9 | 24.6 | 272|286 |29.5|28.6 | 31.2 | 34.2 |32.0{32.3| 32.3 | 319
60%60 | 14.9 | 17.4 | 22.1|26.3|29.3 | 323 |33.7|32.8 | 34.5 | 36.6 |35.1(35.7| 36.2 | 36.5
8080 | 14.7 | 17.8 | 22.9 | 27.3 | 29.8 | 31.2 |32.5( 30.0 | 32.9 | 32.8 {33.2|29.9| 33.0 [ 33.2

A2 744 ZALAE/IDY = F (Cm)
(Cm) | 728 | 89 | 819 | 9/6 | 914 | 921 | 928 | 10/5 | 10/12 | 10/19
2020 | 181 | 229 | 25.1 | 296 | 313 | 321 | 321 | 319 | 323 | 33.0

40%x40 [ 155 { 199 | 195 | 24.1 | 264 | 299 30.8 29.6 299 | 314
60x60 | 24.1 | 27.1 | 31.5 | 31.1 | 345 | 343 36.0 39.3 35.3 353
80x80 | 24.0 | 28.0 | 31.7 | 357 | 375 | 359 37.6 379 37.2 37.5

d
-

B

Al
e Ay
ofN n2 K

A2 23 ZA LA E /DY = F (Cm)
(Cm) 8/16 | 8/24 9/6 9/14 9/21 | 9/28 | 10/5 | 10/12 | 10/19-
gz | 20X20 | 199 | 213 | 238 25.5 278 | 28.1 | 288 | 280 29.4
599 | 40x40 | 200 | 23.1 | 263 279 30.0 | 302 | 303 | 203 30.6
* ZF [ 6oxe60 | 189 | 231 | 265 268 | 285 | 30.1 | 283 | 289 30.1
80x80 | 205 | 232 | 28.1 25.8 287 | 298 | 308 | 308 30.6
£ 412, BB7| MAHe Y S5Re Has
2\12 Z2 A A A E 9 AN S S (ea) A
(Cm) |6/25| 7/2 | 7/10{7/20{7/27 | 8/9 |8/27| 9/6 |9/14|9/21 [9/28 |10/5|10/12(10/19
ma-z[20x20] 0] 0 | 0 [08)19]21]34/35]13/07]07|06|09|08]167
3 ¥4%40x40| 0 | O | O [08|22|27(42(53]|23(3.1[20{20]|22 23] 291
* % 60x60| 0 | 0 | 0 {07]18]39|75(95{53[48/(32(33/38/41]479
80x8 | 0| 0 | 0 |10[28|44|73(|84|34|28[23(27]| 1826|395
A4 742 ZALAEITDY A B F () A
Cm) | 728 | 8/9 819 9%6 | 914 | 921 | 9/28 | 10/5 | 10/12 | 10/19
mraz | 2020 | 0 0 0 | 09 | 14 | 17| 06 | 08 12 | 23 | 89
4 22| 40%x40 | O 0.3 0 1.1 | 08 | 07 | 07| 23 1.3 29 | 101
F % eoxe0 | 0 0 |08 | 30 | 3237|2933 | 32 | 33| 234
80x80 | 0 01 | 08| 23 | 38 | 45 | 36 | 35 | 43 | 42 | 271
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E 412 A%

2 A 7+ A ZAD A (E DA A 3 F (ea) A
(Cm) 8/16 | 824 9/6 9/14 | 9/21 | 9/28 | 10/5 | 10/12 | 10/19
oz 20X 20 0 0 0.1 0.6 0.6 1.1 1.1 0.9 0.4 4.8
5 99 | 40x40 0 0 0 0.3 08 | 1.3 1.3 1.2 1.3 6.2
D =
* 3 60 % 60 0 0 0.1 0.3 1.7 1.3 1.8 1.8 2.2 9.2
80 80 0 0 0.1 0.3 0.8 1.8 1.6 1.9 2.0 8.5
dEgdojdde 24e FAF 2Ry JAAY} Hes4S ARAT

ol fUMen sYstolF HFL QYA Aol7t YUAUTHE 4-13).
T 9F NEFREH A4AH7 4

O A~
=TF

AE 44T < ojdd AFHoT & Ao FAHHAJUG(R 4-14)

I 4-13. mE0(2f MAF2lY eS| =F

Boldtd AR5 Fng

do uid ey
FI

21};1 ZAAAE /Y 2 F (Cm)
(Cm) |6/25| 7/2 | 710 7/20 | 7/27 | 8/9 | 8/20 | 9/6 | 9/14 |9/21| 9/28 | 10/5|10/12{10/19
W E 120%20(100| 87 |11.7]13.1{153[17.7 | 18.9 | 18.1 | 19.5|19.5]20.5 [19.0| 17.4 | 19.9
?%;1 40%x40 {104 85| 95]|108(13.2[155|17.6|16.7 | 18.8[19.9]20.3 |20.3(19.3|19.9
5 £ |60x60| 95{ 81 |11.3{13.3]16.4|21.1|20.1[22.6|26.126.426.8 |27.4|268 |25.1
80x80|122| 8.1 [125]153|18.7|24.4|27.4|26.8{27.6(28.7|288(29.9]30.0 |29.8
A4 7+ A ZALdANE /DY 2 F (Cm) :
(Cm) 728 | 89 | 8/19 | 9/6 | 9/14 | 9721 | 9/28 | 10/5 | 10/12 | 10/19
W= | 20x20 | 181 | 135 | 138 | 132 | 147 | 139 | 13.7 | 132 | 110 -
:’t;‘ 40%x40 | 110 | 147 | 163 | 175 | 186 | 186 | 184 | 21.7 | 1638 -
5 = | 60x60 | 100 | 135 | 157 | 180 | 19.7 | 194 | 204 | 20.1 | 202 19.6
80x80 | 97 | 138 | 161 | 201 | 198 | 200 | 266 | 22.6 | 254 26.7
A4 744 2ALANE/DY 2 F (Cm)
(Cm) 8/16 | 824 9/6 | 9/14 | 9/21 | 928 | 10/5 | 10/12 | 1019
a UE 20 %20 19.4 17.6 176 | 185 | 184 | 180 | 220 | 1938 20.0
;'%%_1 40x40 19.3 19.3 183 | 200 | 200 | 204 | 206 | 208 20.4
% F | 60x60 18.8 18.5 179 | 196 | 202 | 21.0 | 163 | 217 22.3
80x80 | 203 19.0 19.8 | 20.1 | 204 | 202 | 209 | 207 21.7
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E 4-14. T457]9 XA|H2lY Hesatolel sfsp

a

A A ZAQA @/ DA A S (ea)
2 2 A
(Cm) |6/25| 7/2 |7/10(7/2017/27| 8/9 |8/27| 9/6 19/1419/21(9/28 [ 10/5|10/12|10/19

W =120%20( 1.0 (1.0 (47 (54|62|66|67|64)|65|6556|49]| 27|33 675

399 40%x40110}1.0(43149|52|65|169}40(83|89|85{74|64 501783
% F160x60|1.0(.10]46]51}143]79]73]|69](101|95|88|67| 39| 72| 843

8080110 |11 ,57160)68|8910.7(100/12.5/12.3|12.4| 83 | 58 | 8.1 | 109.6

AR 7+ 24N @D A3} F ()

(Cm) Al

7/28 | 8/9 >8/l9 9/6 | 9/14 | 9/21 | 9/28 | 10/5 | 10/12 | 10/19

W=

2 v)
4999 | 40X40 1.0 1.8 2.6 23 2.8 2.8 2.6 2.2 1.5 0 19.6

* F | 60x60 1.0 1.2 2.3 2.0 26 | 23 | 26 | 23 2.1 2.4 20.8
80x80 1.0 1.0 24 2.8 37 | 32 | 46 | 23 48 6.3 321

20x20 1.0 1.4 2.0 1.8 19 | 19 | 15 1.0 1.0 0 13.5

P RARP-! Z AL AR 7D A B F (ea)
Cm) |"gi16 | 824 | o6 | 914 | 921 | 928 | 105 | 1012 | 10119

A

@ = | 20%x20 1.0 1.0 1.0 1.1 12 1.2 1.5 1.5 33 12.8

59t 40X 40 1.0 1.1 1.0 2.1 14 1.8 1.0 1.8 1.4 12.6

%+ % 60 X 60 1.0 1.3 1.0 1.7 1.7 2.0 1.9 1.8 2.1 14.5

80 %80 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 9

FAzAAE 22 BE RFAZINA ANA] 2 Aol gew
ZA7)E 39 $Fo] 2 olF HFRT 23| T Holgon 493} SURE A
ool @ Aol7h UUTHE 415). E4E AAANs} Fod 2 T % )

Aol EH oY B4 23 FHEE ANANL HE5E Bopon s¥s
& HEe B47t 438 FAIUTHE 4-16) ANAYE 60Cm o] o] HHol
) AAA e o] 2 Aol gtk

rir
X,
o
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E 4-15. TE7|9 MAHElY Batxe| 27
=z

A A A A E /Y 2 # (Cm)

T
?Cn%)‘ 6/25| 7/2 | 710 | 7/20 [ 7/27 | 8/9 | 8/20 | 9/6 | 9/14 | 9/21 | 9/28 | 10/5 | 10/12 | 10/19

20%20(15.1|17.7{20.6 { 23.2 { 26.8 | 31.1|33.7 [ 32.0| 37.1 [ 38.6 | 38.7 | 41.0 | 40.4 | 35.3

40%x40(14.0(15.5119.7 | 21.8|26.1 | 30.8 | 33.8 [31.6 | 37.5|36.8 | 37.0 | 34.5| 37.4 | 37.5

B2 Yol
e
ofN me

60x60(14.3|16.5/20.2 {23.4 {26.5|30.8|328|31.4344(389|34.7]398| 40.8 | 40.4

80x80(14.5/16.9|23.2 (256 |28.1 |31.0 347|344 |39.5(39.9{41.6|40.2 | 42.6 | 403

A2 ZAIANE/ DY 23 Cm

(Cm) 7/28 8/9 8/19 9/6 9/14 | 9721 9/28 10/5 10/12 10/19

20X20 ) 155 18.0 | 204 196 | 233 | 205 | 21.5 | 223 223 239

40x40 [ 16.5 194 | 228 186 | 255 | 23.5 | 235 | 26.7 26.4 293

P o
i:]
o il P

60x60 [ 173 | 21.5 258 | 264 | 31.1 278 | 286 | 28.7 32,6 323

80x80 [ 168 | 21.0 | 233 222 | 266 | 248 | 271 23.2 24.4 26.6

42k ZFAIANE /DY = F (Cm)

(Cm) 8/16 8/24 9/6 9/14 921 9/28 10/5 10/12 10/19

20x20 20.1 20.2 222 242 22.7 247 249 22.7 23.5

-
U9 40% 40 19.8 20.7 22.0 235 22.6 26.0 29.1 25.1 26.0
z| 60x60 | 207 21.8 24.2 26.5 26.1 28.0 26.8 274 27.3

8080 19.7 217 24.6 36.7 28.3 28.3 294 27.8 27.2

E 4-16. atE7| xAlHe|Y SEE ety

A A A ZEALDAE /DY AT () A
(Cm) [6/25] 7/2 [7/10]7/20]7/27] 8/9 [8/27] 9/6 [9/14[9/21[9/28{10/5[10/12{10/19

20x20 (06| 06|13 (365020 (107|08 (127270427 | 3.0{ 48| 509

we Bl

40%40 | 06107 | 1.1 45|52 |44 |134{29| 7.7{25(04{27} 62| 42| 565

60x60 | 08105122(60|66|4.1][162]3.1[176|21|16]|34] 69] 90| 80.1

B o

ol g P

80%x80 | 040310146 |66}|39(104(24(192{33108 47124112} 812

A4 kA : ZAIANE /D A S F () A
(Cm) [728 | 89 [ 819 | 96 | 914 | 9/21 | 9/28 | 10/5 | 10/i2 | 10/19

FA&| 2020 | 2.8 1.9 3.1 23 438 0.8 1.6 2.4 28 33 25.8

4 9| 40x40 | 2.0 3.0 43 5.0 9.3 1.9 | 3.2 6.5 6.9 13.3 55.4

% F60x60 | 3.2 3.9 8.0 7.2 145 | 11.3 | 5.2 9.4 7.4 18.8 88.9

80x80 | 29 | 46 | 82 | 78 | 111} 26| 43 | 105} 62 9.7 | 61.9

A4 4 Z2A DA E DA A B T (ea)
(Cm) | 816 | 824 | 96 | 914 | 921 | 928 | 10/5 | 10/12 | 10/19

A

20%x20| 1.8 1.8 2.1 6.4 0.2 0.8 23 1.4 1.4 18.2

40x40 | 2.0 1.8 1.7 5.5 0.9 0.8 1.7 3.6 1.4 19.4

ol
e
off md P

60x60 [ 1.6 1.6 2.6 55 0.8 1.8 1.5 3.6 24 214

80x80 | 1.8 1.7 2.1 58 08 | 13 1.9 35 2.0 20.9
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|

bl 2L

39 932 AYAYgER &

atel 7t Az

64 °]

¥ 9

Fe AGAGL HeFE ASFN2 AHEA 270 ARKE 417). EF:

ARAZE WS gter 39 33 A2AL 40Cm o|io], 6¥0|F 3
FE 60Cm o]do] HHoz YZLEHJME 4-18).

E 4-17. GtE7(9F Al ely Atdfojel XA+

;Q;j ZAIAN@E/DY = F (Cm)

(Cm) | 6725 | 72 | 7110|720 | 727 | 8/9 | 8120 | 9/6 | 914 | 921 [ 9128 [ 10/5 [10/12] 10119
Abn]o}[20%20] 5.8 | 8.1 |11.1[15623.0|30.1 [30.8]31.6|29.4|31.4 309283269 |28.1
3 UT|40x40{ 54 | 64 | 9.9 | 14.5[25.1 288 {309 (32.733.7(34.5|284 (329313314
% Fleoxe0| 3.4 | 47 | 7.5 | 92 | 157|238 | 293 | 369 | 382 | 363 | 36.7 | 34.7 | 311 | 334

80x80| 5.7 | 7.8 | 124 19.2 (263 |30.2 | 31.3 | 32.7 | 31.9 | 359 | 33.4 | 29.8 [ 31.0 | 30.1

24 742 ZALAAN >/ 2 3 (Cm)

Cm) | 8116 | 824 | o6 | ona | 921 [ 928 | 105 | 1012 | 10019
Atwjo} | 2020 | 9.2 95 | 137 | 177 | 204 | 222 | 219 153 149
; %“i 40%x40 | 9.0 98 | 161 | 220 | 228 | 257 | 272 25.9 222

“leox60 | 90 | 125 | 236 | 307 | 321 | 331 | 341 32.0 30.3

80x80 | 103 | 134 | 188 | 237 | 246 | 262 | 275 33.1 33.0
I 4-18. mEo|et xjalHaly Au|otel st

21121 ZAYANEDY AN S () A

=4

(Cm) [6/25] 7/2 [7/10(7/20(7/27| 8/9 |8/27| 9/6 |9/14|9/21|9/28 | 10/5 [10/12(10/19
Apu]o}|20%20| 0 102] 0 |0 |19/66]38]39]/10/06/04]|16]|16|0 |216
392(40%40| 0 [0 | 0 |03]|25,96(40]|51]|25[27[12]22]12]0 |313
kvl =
%+ 3 60x60 | 0 |0 010 (07|39]|34(47(28]37(03 (14181 237

80x80| 0 |0 | 0 |0 |49|86[49|45|21[44[20]13]20]03 350

;}‘121 EALAE DA A F () A

(Cm) | 8/16 | 824 | 9/6 | 914 | 921 | 928 | 10/5 | 10/12 | 10/19
Aujo} | 20X20| 0 |08 04 | 06 | 29 | 36 | 29 1.0 04 | 126
59%|40x40| 0 |0 03 | 25 | 39 | 33 | 34 35 24 | 193
% Tleoxe0| 0 |03 21 | 48 | 97 | 71 | 40 24 1.0 | 314

80x80| 0 |08 28 | 43 | 42 | 49 | 57 6.8 6.5 | 360
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A 92y 2 AdALE Zcapete] FAFs}e] RAYYHR RAXE B
T ul=Ege AYOT matE A}E AEE ZAG AL E 4199 2o B
23} FazolAN 39, 49, 592 35%) BF A A 3%@%34
= 49 229 HlaAFHo] o EgEd ot 599 LEI}F wo} #IAg
3sl7] Qo2 Algdc. o A FMmaw ot WAZJME 2.
gy 699 LEE UR Fobxy| wid 595 REL o8]e BIwdol
UB Aoz 4% 4 YAt AAAHTY Aole AUTH

E 4-19. Carpet8 2 =2 mE7|et Malxaly ya|wet(matd d)el *tol

: doF 3 T A = JYAARA 44 %
S xﬂé:)a] wmalody] [utaga|Ra g7 ulaE 2| Redy (vtaE A eI (a2 ER
Az Ax A= A= A= Ax A= A=
20X 20 4.0 2.7 2.7 2.7 2.7 3.0 4.0 2.7
40 40 4.0 3.0 4.0 4.0 20 3.0 30 | 20
393tE| 60Xx60 4.0 2.7 3.0 3.0 2.7 2.0 4.0 2.7
80 80 4.0 33 33 33 2.0 2.7 33 2.7
3 7 4.0 2.9 3.2 3.2 2.4 2.7 35 25
20X 20 5.0 5.0 30 5.0 20 5.0 4.0 5.0
40X 40 5.0 5.0 2.7 5.0 20 4.0 4.0 5.0
493¢| 60x60 4.7 5.0 3.3 50 | 23 3.3 40 | 50
80 80 5.0 5.0 3.3 5.0 2.7 3.7 4.0 5.0.
3 7 | 49 5.0 3.1 5.0 2.3 4.0 40 5.0
2020 5.0 3.0 2.0 2.0 - - - -
40%x40 | 5.0 3.0 3.0 2.0 - - - -
543&| 60x60 43 23 2.0 2.0 - - - -
80x 80 3.0 3.0 2.0 2.0 - - | - -
3 7 4.3 2.8 2.3 2.0 - - - -

» oy : age JPAE
0(8lg) - &3 97)

* v} Z A : vupae) Bt F2, F BEARY 4 Walole] FAAE
(g e) - 4FA3 5147} 7ZHstA 4%)
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1. Carpet® dAx =FMY

Carpet§ 22 Y EYddze U3, WIF, dedv), FHI2E2,
Tz FoldeH HFEYoL AREdxE YKo 12A Rin FF 54
o] Az UethtA ot ¥AFFE 2Foltn BAHAUYL FHId
%, Folz, diolA7t Zshcarpete] AT FHE AIRFARR FFYoh v&H,
WA FAFE FFHFASG

gole ABAEF FAt UR 2 2Asgon $ATE AIYET
of Feldtt HE FAo] HA g EAA NS @A FHHA Az
Age] Wa g Aoz AmdAUh

2. YA X357 carpete] 2 oKt

Capetd Z3tel $EAT NYINE BAY 2535 2R, 2%, dolA),
ZAgHelote A% Tol 2805 § NALEE A3
Zegete A%o] $As] $HFW 2FlUTh

X9} st azANMAE AGAHIL Al ANEs% A : 1,500-3,000
Mol £ R BFt AR FA

3. Carpetg& ddxel HEMAANY

2L Z2x2, A=gr), FR2e ZYAFE AAAY7} FL25F AT
AS5F712 7HA AYAYZE 4E5F AfG. clE2 49 olFo }FHY =
ol Akt HAF, W=, AF, doloks AF7I AHAE Zol7t A4
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pA Tt

FAASSFE BF AYAY} HEFE ggen 2F =A AFE5F A3
F7t Folme Aoy TaAxE 349 FF o, dujotes 3~59 HFH
of 7Mstsel 2ozt YA

A5E A8

| 84

H

Mo

A9, FIE, VAL 1989 ITUALTH) B AT L FAEEA
31(2):59-66. kMY, @M. Sphagnum Peat Moss9} Vermiculite® B4 5%
#4 o] BILEY HES QolFe £F vXes . FUA 28(1)9-17

SR E, &85, £3.%1. &) (Pulsatilla cernua var. koreana) Fx}9] o} R &

A 34(3):207-212 .

$AA, o], 5. 1991, AL AAAEY A4S F ANz B AT
I EA1=E3 33(1):48-54.

$AA, olwhad, THE. 1990. LAY EY A R sistzdd #F AT
LEA=E3 32(1):44-53.

o719, o] ¢-&, 47, Fd. 1980. FFA ZAEL AT FAzFS BEF
o Aol B AF. - FA=E FH2E - FHA) 21(1):78-86.

ol FE. 1982. YHABEZ FEAL

o] FE. 1982. ¢} SAAEY BE VT Fed =R 21 169 -205.

AR, 2 F.1989. B £ 1 AZAGe A FEAASH S EX #F
AT dFFFAED =21 23:115-125

MR, CER, HR=M, Wt N0 HAdster rataricus)?l BTEYF, REHk 2
RO E RN B Bk, FHEA 26(3):220-225

Z9E, Axd. 1972, IFES Agst 2349 A% 2 g mAE 3% @

—107—



YA 12:55-59

Chamouland, M. C. 1979. Carpet of vegetable matter. United States Patent. no. 4,
232, 481.

McGuire, J. J. 1'980. Root initiation: A survey of current literature. Proc. Int. Plant
Prop. Soc. 80:282-288.

Portz, H. L., D. Y. Yeam and J. J. Murray. 1980. Improved methods for zoysiagrass
establishment. Agronomy Abstract. 1980. pp. 119. |

Portz, H. L., J. J. Murray and D. Y. Yeam. 1981. Zoysiagrass (Zoysia japonica)
establishment by seed. Proc. 4th International Turfgrass Research Conference
113-122.

Sills, M. J. and R. N. Carrow. 1983. Turfgrass growth, N use and wéter use under
soil compaction and N fertilization. Agron. J. 75:488-492.

Turgeon, A. J. 1985. Turfgrass Management, Second Edition Prentice-Hall Inc.,
Englewood Cliffs, NJ.
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42 8424 g Bl rlsEA ANFLe BE EFAL =87
3 gxol B Age Aol Aol i@ B Erh oF $2F/ A%
9501 @ & Aok 55 o 6000Fe] o2k A4 422HE $Yu
A% EEo HPsn FLAdol ot AA AAAA N7z A4l 7
sohn, @RAYA mdo] o] FAVH T £8ae] 271N 447z

7h g AH ol 2&3 ool F e Rl Qo) 1 T4 F2
7b Brkstn Qe ARt WA AN 229 2733 AT AAHA 4

T4 AFE AAHolth & Z AR 2o HAIE JHF HHE T AAH,

e a8 oug Adgn 2 471 e Aol |
A= potol Azt B4 H3k 2AA $ALE ¥
Mg Adstn Y=d, oA A BAZANE AW JB =34A5]7] YA
CoBe Ao AWM, ZYuE Bo] =k wHol Aot oA $2239
ASE Auysh o] wge) Y2 Aujetd 87 =l o] gauA s 3
do] dojrkm Q= B, FESAY HAZeMHE o8 I8} 229 capet A
Ao] o|Foix 3 9l AH ot}

222 AAsA & 2S WY 9 YL B
7l dd RAT 52 oidA22 Bol A4 o, RAXE 4o ¥
of 27 EFoP BAE /AL £7b Atk WA AMFolE ¥4ol

2 Ho] EFeRAS HLstA RodME Relo] dF YASYol F5F ule

)
a
N
X
rir
A
ry
Y
rlr
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39 floral carpet FE|2 &=
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A AEE £2%9Y carpet AAE HAE AF3] A oF & FHAo|th
THAE FAHAE sHA HE dFAHAA v HEAY Y &
ol Folxle FAd AAE U4 wEAM Bo gRn ZHRHA s2x9
floral carpete] S A s AN 2EFH o] FA TFol 3 carpet A
A 71 WRlo] ZyEojof & Aotk FA FFo AT %9 floral carpetE A
e AEidE FFHEE ATl A7 carpet 24U o] JNEEojof st
Adg7 ol obd Aoy Ad Zu —?‘-7}1—1?_1'0}‘—3‘—‘4% 271 %’—l?‘sﬂ/ﬁ%
" F7/ HEES AAT wWe B, F&, 25, EY T el & 8P
o] B& AEol 873 ANt Az &d AN AT R X g
e ¥ xS HAFezA 47| EHE 24T F7F A& Aod.
o] FAME F3] F2 HEQ AFd M T FFLS VA= &3 .42F
9] stuE HELS F e wet ¢A, SA, HSAAL HERE FEHR T2
T HE2LAE s E A2 e FEAFdMe 45 2 e AolE U
Bhdth. 58 B4 EL Fxo wt I v JHXE 3A 2EA A dr
Floral carpet®] 4&3tE -?ﬂl“ffﬂ*i% S7|1te] WEE FAYE & de PHEH
carpet 2] Fdga FFAAS shaHor @ Aolth Age) AFoly rAske
BF7). B AEA7] T wEt IA 4FE Fevh = floral carpetd] 7 3t
F71W AFA7I wE AFBFzA0] 2EtA]7] Wi matrt 420 A
o] 712k Aolzb ¥Rt oy}, BAAVIE SEAA HEE carpet Pkl
Za% 4871 @53 tEY AUAANTE 247 AfAe HA AF7H
ASAZI7 T ok ok 3 AHYEE BT AE THoly FH
o ZA 9FL vlx= 80 F carpete] EAo|} AAEgI 2 FFL n A
77 Yo ditH oz AYAYE A ANLEE HA A HE 4
adzte] AAe Aol FANAL, AS77ITH BAVITE DojAY, WL

qds JEL7iA e 7)zte] HjA BAAHO] =olW. olgte WHE A

tlo
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A est AAA HE @71zt B R Id, $7] AFo] dU4dA 24F
ot o] &3tx Eate whol ink. WA floral carpete] Z-fole JRe AFE
Holun =5xolde BAVILH F7) A% $¢ nAYT I A4AY
T = ojek ¥ Aot

gt B AFoHE $H ABEZT2E FALE carpet Aol ARE 2F
& Agsn ZRHY capet P2 A wiFAE T FAHAC g%
£223}e] floral carpet A4 7H5A4d& AEN L, ddd &= /MES f8 R
7}A] floral carpet A4 A B9 Fxo] W AS ZL AsHES 43 B2 4
A7l 2 AA} mate] Aol vl L AWM FO2A, floral carpet

o FdFFH Wl ma FHND + 9E PEE FHAA vk

2w ME Y WY

Carpet AJAbel AE 2F& MLsly] AsiA W, dEFAol, TAF, F
Z, 2UE, 447, $4F, 299uE, d71dE, gd=, uAEs, A
g, W, 4dx 5 1F9 Ay 5229 TG, %%%%é, of 71 A\ #H
= 329 Y £ £ 2EL FAANEE o] LIJUHE 5-1). FANYEES
19973 4~5Yo] AEsl w2o] guy Ao ZYLALE BEF uidA S
Aoz 72+ O WIEZN u3E 2em Pol2 ¥ AL Ao,
AAE 139 FdE 14 AL &z oF 737Y T2 A5 R ARES
AR ngct sgAzEs RA¥ guig ojgagch dRTRAE ¥ HEA
2 5079 = Bdd 74 ANTs Bfel SAMLA IAYF =Ad A
A3 AEAE oA AFT WA Gy 3Eez sfod, 2 Az

o
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Fole 2Fd FEAAADN 28 0ANYE BAAATL o|F Ago] nE
10AME Agstel 4% L AREAE AT

43 L ASEAE 23, 2%, 245, 2 254, AR S0 A
gom, a1 % Rele $493Y, oo JPAE, vhas F2Ad 52
Astgch ®ele) £HA94He §48 AL ol fato] By} ARk
B olgg wrkx W 9 SAs 2 ZHA geh de, 2
AAEE ARF4Y RYYUREE 2 Ao B 0P AL~ ++HIT
Aghoz vehhglen, vz RS FYAZ FE 30 X 60em 27|
floral carpet® E2lotel $ao2 7129 ©& was} Feuds Fxo may
AFHY 92) ~ HHERY Do yshiAs

ols
=

BN

0?2 e

E 51 BAME L 2ZY ST, AN L A

2z |YEUT[RAAA[RBAAA| L | AEAA | AAAA | AAAE
(8.9) | @9 | (m (2.9 | (3.9 | (m)
Wz g |97 514 5.30 10x10 3 o =2 3 4.11 5.14 2020
A4 E-A o] 4.19 5.30 20x20 5 Z 4.11 5.14 20%20
5 A ZE 4. 4 5.14 20 <20 E U B 5.3 5.30 10X 10
A 7NE = 4.11 5.30 20x20 £ 2 q 5.3 5.30 10X 10
v} ¢ x} 4= 35} 4.11 5.14 10X 10 =ZEEX 5.9 5.30 20%20
27du| 8 4.11 5.14 20%20 o 71 7] vl 5.3 5.30 20%x20
o A -’é‘- 3} 4.11 5.14 10X 10 = £ vl 5.14 5.30 20X 20

2. ZXEtEof 2|8t carpet MA7|E T

7h AAdxo @ FANAY £232319 floral carpet A 58 XA}

HAEolE, eWAolE, FHx § 3% AW S22E FTAARE AHESI
E}. o] 52 1998 2é 1796 stEatd e, SHG dolF3 A glolx Lo}
o] ¢33 a9 EFE 1T U AW FFLL 128F 9 plug EHE
45T, FEEEZE Lolg AE 0% To) 0%E £Huz T W
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FEE ALEsTh TolF 24 5~6ui7} HAuSd X FAsAed, X
30X60cme] SEE B3RS o &3t vtz wl4E Y3 0.lmm o]ste] e
7ol F8 o ZA Zetxd IES 243 1 9o vgA2ZA RAXE
ZH oh& ¥EEE 2em9 ZolZ wo utAs T 3% F3 10x10, 15X15, 20X
20cme] AMAAYZ FA s AARE WE 2H, 2E, BXF, A3}, 9B
X9 ¥st T A % ASMEHE AHEJT. AFE 50%e] AFdo] X
AT A S5FEFH AFF2oA HAAGG LN, AFFE Gy ke
o2 uwix &t

l

U 3 FFo] 2% carpet A (e JF

du] A1 B8 AP £228F A4 BHo| I T ¥} s
o, FHo| flo] TF7|o] BARle]l AAEgE Bolr} JHed SAEUWLAFE, &3
gol, 7HALF Aol E TAAMEE AR AT &4 FF T3] 30X60cme] BRI,
100, 200, 300H& 1999 44Y 15¢0 A mste] DAFHo] WE 2%, 2%, 7
71 5o 4% 2 Ashigs Addugith Bue AR 5U&A sl
0.lmm o}3te] 2+ o] Fol ZAzgxrd IFE Z1 1 9 vgdA=
A FAXE Zog 2cm] ZHo] HlAE Yol "AAY. 2 B E 185§
A& SFHEE 72 Al &3tAT

£

~N

o

3. 2 X357 carpet 2T gt

FAAERE BUE, B, wAAE, EE, FE07, 230 5 uw
A zFo| vm, BBAo| Fo} vlmH YA matr}

ZEE A TAABE 19999 49 20de1A 59 6Y Alololl AHE 3o
(EUE, B, ugd4s, H2E LS 49 209, 230, 220 59 169
A2) EUE, B, vt A$s), HEEY 22 59 1690, £33, &
A 69 13Yo YAt AL 30x60cme] ETehAE E@e] 15X 15em



o] Ao FJEd, AL A BHE Ad ol Foe Z4 ZerEy
S 23 3 9 ¥y FFe A vtEAzA FHEE 7 BF, vk3E 2em
Zolz o FHdHth A4 159 Fole 14 HAsAh T4 zHe
Gl 2ARE ol &3t AdBel A WRUZ 20%((=AFA £3), 50%
(A F£HE 23), B%AWE0E 2FaddT, APTFE dAY 3oz
A ST BEEARE FHo)F 159 BHo S BAH 23, 2F,
A%, BT $¢ 2A8te 1 WHstE A4¥ B gt

M

4. Carpet 8 235172 Z2AA e

SAAsEME A7Id 2, HEE, st A4Es, 230 E ol &3Pt FAAR
T 44 209, 5S¢ 20%, 6¥ 204 3xeElol ZA AESAC 4 AFAVER A
A x9 HEZL 10X10, 15%X15, 20x209] MAZMA oz AAsgon, &
oo} vl E3HE 5%5, 10x10, 15x159) ARz ARt FA3e
60cm X 30cme] H#E ol LA, BIE 4L A AL oldgFde T
N zeagEE e 23 1 9ol R 2FS HY v YT 7
g, W28 2om Zolz Yol AT A4 159 Folx 13 AAskalth
A Aol BB 2g9 18%5& HulEE ¥z Agsad. APTFE 3
B AHsigen AAFToE 159 RHow 23, 2%, Ase, JEE S9
A& ZAE AN AT

1]
n)
ot 0

(Z

M3W ™Y AR

A =

1. 25/ carpet & =

OB
>
=

o e s 2379 4% £ Ahes 4¥E 2

2% 9 ugAY 3
= oz XEo| oistd xAo FARUL ARG

#5-2¢9 2o o

(2 du

3}
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barkol AAstAS W Ago]l £ Aot barkitel NS WE AL uig
Ao FFo mat Age Aolg B & Jged Yidow RAXE vAAS
39S Hrh Buts AR e W Bo 2ol Be 2F9 A AWe @
A FES grx doe 28957 HS AL B 7 YA g 59 o
2ol A poto] ol AFHATI =R TR FAF Aol vlE RAXY &
nte] Aol 2Fe FAPAT 2Zo| AN AW gd TR 9 AYe A
2ol =R AN AS 77d A28 HJAA T Frpd RATE uiRAZ ALY A
Ao 63U0] £288E AL B 7 AU A2 Aol Aee 2747
ZZo] RATAM 74 R Wk ohuzt, ¢d FBhA dEe 28U58E
RATANE 779, HullAE 849, x| FAXME 7792 Ueh} RAE
AMel 28947 7bg Btk W, YRl uglAEs,; A, 5
w23, §E, SUE, 30, orAnFH, 267 & 4 Fde Ao
@A T E=o] % floral capet Ako] 7b5d Aoz dehdou FAE,
Moz, 24oduE, 42222 Pdel 93 mart FA4HA 2 AL
2 57 A 23y d&xdold, $a3s, §E $& HE 3do marh
AAs FAHZE s 217 Fol 17k 1 TRAQ Wgoly Fal$s
Sol Hl3) AW capetE 3k AA Faz Lk o] wo A @S EA

of

(A

7} o2AY 4 9L Aoz BUSAc FW Rold FHAFAL RAL
A ok o 2 AL 2 47 Qe ol FHTY AolE 2T} 2
97 ool PE AW $H AVFOR Welrt g5 Yol L Bolrke

o= AT AT vaA, Foie AEA Y4 F AA $oAH]

olgt Azteth o)s} ti¥ol FukE vietAE AgaA H way F24
=7} o} 49 carpetS 71 €0l HE barksl o ZolA WAL RS B
9o, mah FAHE TeolBE %52 BHoz e Fid A ANY
Agole RATL ua B FAM £98 Aoz 4ZHUT. 53, Wa
%, 2R g, HoF, $TE22, GrAUA S e o] wigA
otz ®azt A Ak AFo| carpetZ HojWrIZt 2HY Roz qHE
o e A7 w2d 9d) Bast Ad A&l AgE AL WA Fojof
& Beyol e Roz HZHULG
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52 =FT U HiENe EFo e 2

b
ol

ste| Y& A JHstatef

2 A D L:1:] o)

22 w| m ow |23 EE|2AF AN ooeons| + A ey Bl

A [ o T [

(cm) | (cm) | (GB) |[(2/9)| 7AA Y | Q7Y AT | A%
2894 (kg °
pot-X &} 13.1 | 580 | 24.8 - 77 - - -

Wy | 2| 112 ] 640 | 289 - 63 1.825 ++ 4+
3 o 93 | 607 | 22.0 - 63 3.250 ++ 0
pot-X3% | 417 | 340 35 | 912 98 - - -

A& Agol | B 2 ¥ | 548 | 444 37 | 9/4 77 4.875 + ++
g ul | 432 | 432 32 | 912 84 3.025 + 0
pot-¥3 | 20.1 | 133 35 | 125 - - - -

F A4 F| R 3AFX | 36 18.9 3.0 7725 - 1.7 0 0
3 o | 242 | 148 22 | 81 - 1.65 0 0
pot-X3 | 341 | 296 3.1 - - - - -

A2 A X | 371 | 345 4.0 - - 1.65 0 +
g uF | 354 | 236 3.9 - - 1.90 0 0
pot-3X &} 69 | 185 | 144 - 127 - -

v AEs | B oA ¥ 98 | 224 | 339 - 111 0.975 +
3 o 61 | 125 | 164 - 118 0.325 0 0
pot-¥% | 28.1 19.6 12 | 99 -

EHgHE | & & ¥ | 314 | 217 3.1 9/ 9 - 3.05 0 ++
2w | 230 | 152 1.4 | 911 - 2.55 0 0
pot-¥ % 81 | 235 | 210 - 118 - - -

G433 2R x| 102 | 300 | 372 - 96 0.5 0 ++
% o 89 | 226 | 226 - 104 0.675 0 0
pot-¥£& | 255 | 20.1 39 {10/ 5 129 - - -

Bl | B oA ¥ | 654 | 454 88 |10/ 6 87 7.6 0 +
3 ol | 580 | 405 80 |10/ 5 100 4.925 0 0
pot-¥% | 485 | 335 | 134 | 8/ 1 114 - - -

F Z| 2 A x| 560 | 387 16.3 7/18 94 1.6 0 +
g o | 517 | 322 | 160 | 7/25 114 14 0 0
pot-¥ %} 10.3 424 22.7 - 79 - - -

T 4 E| ¥+ ¥ 7.1 | 339 | 234 - 79 0.65 + +
3 93 | 41.1 | 258 - 86 0.90 + 0
pot-X & 104 | 116 6.1 - 105 - - -

E R 924 % | 120 | 180 | 112 - 105 0.510 + ++
g ol o127 | 212 8.9 - 105 0.525 + 0

1) 0(03 > ] %1%) -— +++(°6‘7d 701-)’ — (_;‘.'__)\]_%7}_)
2) 0(F3 ) - +HHEF )

2]

CHoll A
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E 52 AS

AAF | g9 =
2 e wla w|E2|EE R AR 00es| o4 | ZRT N0
(cm) | (cm) | (M) [(&/¥)| 7AAY | AFH . NE

£289F | (kg)

pot-¥% | 313 | 253 2.1 - - - -
SqZTE2A | B A X | 431 | 331 32 | 81 - 5.05 0 +
3 9| 379 | 274 1.5 | 81 - 2.30 0 0
pot-¥& | 432 | 270 | 16.1 | 8722 105 - - -
A7 AE | B A ¥ | 550 | 353 | 165 | 8722 77 2.35 0 +
3 o | 576 | 315 | 168 | 8722 95 2.05 0 0
pot-X & 68 | 845 | 175 - 60 - - -
F&uA| ¥ 3 X 70 | 780 | 199 - 70 1.20 +++ ++
8 o 76 | 715 | 252 - 70 1.3 ++ 0

DoRFA 8lg) - +HHIA ), — (RAHEZD
2) 0(FFH g - HHEF D)

metd B Ao A, W, 246, G453, vgdAss 2¥g 5 ¥
EQHEEL FuE, A ZEx 5o AYPRF vle) xurt Ea
Bago] Fo} Do) carpetyt $WF FAHUCH, Rajo upae] FHEE
o} floral carpet JAtg o2 g Roz AZHAL, vidAZE vl Boe
RAEr JsoAT, BALE 2R oo} mshie B4 AN &
7} gl w2 olo) A Aol PF AT ASHolor & Aoz BYHU
ZxE BL EFHI) capet 44 FE At HA GAY At

Bt 23 BFae, ddzgE 2g o]5d Eo HY 4F A

g Aol ng, HE Ddo mate] Yo Y FUFE ol
dE matsdA 2 AAEI ZA 2PA F7b Y= oE mEld flroral
carpet A2te] AFAH ARE Busolof & otk WM E 532 olT A
o ste] 97EE A4 1429 2Ed thsiN LE olF '9sdEel JA A
Be AW B golth Al A% 97de] A 2Foz WuHYW WY, F
zol), G4, BdAss, 30 5 LTE2HARE 3 ugASsE 9
5% AFgo] g EolXE EAMo] B HUx, £2 E=22 217 °

B0E FAME JAAW WEEE 51 ASAHs) O 230 v 45
5 Fof capet WAL 2F0T FAY Ao ABHUT. W o|F o=

il

Fl
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AN ZE, dEEAo], 2R YHE, FF 5% floral capept AL 02 0] & +
1 AAGJAD ol F717h data, 227} ok 4A ERde
A Al At
E 53 €% 0|F 2% 143974 xjah)el '98 M ZEH 2l 7 SFAMe)
5 HAFE | 100% 23HEL)| A5 |9 B 7 =5 A4
2T AENE | Ty a0 (a2 |9 =
x A 0 4/18 | 5/8~6/5 12.1 '
W g g X 5| +++ O
B2 ¥ +bark 0 4/25 5/8~6/5 14.1
A u x A 20 - 8/17 79.2
A o |maw+bak| 50 | 6/ 8 8/17 84.0 Ax A4
. x A 0 - 6/8~8/1 422 B o
% Z}' 7_] g _ W ]—‘ﬂo-}d—}:y X
H.2) I +bark 0 - 6/10~726 |  39.1 =54
x 0 425 | 5/25~6/10 32.1 Z7) 9
Arldx Z ++ A
A 2] ¥ +bark 0 4125 | 5/25~6/10 353 A &4 Bof
) NS X 0 225 | 6/5~7/3 7.9
¥ B 4
A % 3} | 32 F+bark 0 225 | 6/5~7/3 8.4 ©
7 Z ~9/1 43.
) i} A ] 0 5/10 | 8/29~9/13 3.2 48| A
H] = | ¥ & X+bark 0 5/10 | 9/ 1~9/13 38.0
x X 50 525 | 6/8~7/5 8.1 DR
o A ¥ H| 44 A
FAE B2 FT+bark| 20 - 6/10~ 7/4 10.4 AF A4
i ) x A 0 5/ 6 19/29~10/30| 56.1 -0
hes 2 + A
s B 2 ¥ +bark 0 5/ 6 19/29~10/30] 496 1 H N EF
E OZ| = A 0 4/ 8 | 6/5~7/25 783 4 9 o
++ L A
B2 X +bark 0 4/ 8 | 6/5~725 76.5
P 0 .
sys x ] 2/25 | 5/25~6/16 7.9 % 2|
X2 ¥ +bark 0 2125 | 5/25~6/13 8.4
S = A 0 3/5 | 4/5~4/28 10.4 2 2| e
A ¥ +bark 0 2/25 | 4/5~4/28 12.0
A 1~
s X ] 0 5/ 6 | 7/9~9/15 46.0 43| O
2] ¥ +bark 0 5/ 6 | 7/9~9/15 53.4
o 7] r A 35 6/ 8 |6/15~7/10| 443
_ A Y| + A
A 0 | 2A F+bark 0 6/ 8 | 6/15~7/10| 49.2
x = 90 4/25 | 4/20~5/ 6 7.0
F&uHA ¥ B +++ %%j A
Bz F+bark| 50 4/18 | 4/20~5/ 6 72 F 24
50% A3 vidE$2

* AL
1

X BAF, A RS O: AHE
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2. EXtntSol o5t carpet M A&t

7 AR A g FANY T34 floral carpet A 5 A

F&olE, ¢dgole Bl HF3ld BEE ojdsrze Fdd ssEH
mat FAEE Eol FdoE carpet Aol 7HE @ RO UERTHE 5-4). ¥
FAz2E FFo o3 mat FAL HAY FH FHxE Fdde Asst HA
gksted), ol FHxE ALLTA AE=Z s FHoll 4EVIR F ¢
AN AL AFRsoot o8 st o] A HE=2, FHEE A
2R ma—% 8457 YA Holx 2d o)A A877te] 87" AoE WA
gt @ H}i"—‘ MIERZ AHEE BRAXNE Ao F4F dzTel vl
AR oz A% 2 ASAEs BEFsAed ol =A EFx HE 2g
o gl o] FEA Pobd dojub: ALE AZHY, A uH
o o8 ZAEL i HAT F Y& Aoz BT LR mHME
%, 2% o A4FAUE ASIEL 10x104, EHFolE 15X 15 A, 7
HxE 15X15, £& 20X20cm Ao AAHE @Ayt Afo] FHAT 3F
2% gETE AAYES b Be 10X 10em FolA ZHZ 87, 85, 60%=E
7}4 Eol ©@7)ztel floral matE A szt st Fgole AYALYE FA ¢t

Aol fEl@ Rog HAXY wlE JFAHF «1 A& 2 N, o] &% T
o] nd HA ANYEs} AAH A} B Ao2 AAAH.

P

40

rr

. FFo] 52x9 carpet Ao VA= FF

s gol, 7HALEAo|, SEMLFE T 3T A §22E HAWstd F
Z o] floral mat FAo| vXe JFS Auugton 1 AF}E & 55 X &
5-63 #t.

s Pole FFTHd g 23, 2F 9 QFAAIEE 1009 HEA T
2 2R Yoy, A& gole) ML FERES AFFo BE FF
olE & Aol7t Y Aoz FAHUY. FW mat A AL FAF 7
Zo] HE FELL 2F, BEFd g E A7t e AL B F7F AN
. &dgole BE HTFAA 100% THo] Hol A AHEE 2FT mat

Lo
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FAE M T2 A& B U AT 1008 FFFoAE 99 28U, 200
H3 300€ FFFoAME 89 23Ye A Ho] ¢A3F] F|EH 1008 }FTFE
20082 3009 Foll Wls 17HE JhEFE =RAAW, 2008 % 3008 F T
T A7t AU EF Yol ¥ E AEo] T RI|E IAT BF I
dol iste He Aoz Hol Zzte] 2% floral carpet AAte] wl$ £ &
e ZRE 2FLE Bddd. g2y e Pols @77t floral carpets A4

TZFE AHol: BEH(02m)7 200¥ o]Foz 3= Aol Fo
W, 10082 FFsiois: wEV 2 PAHHBE Zo] FFS Bol & " E
e A2z Addng. AN o], steltFY HFTIHETE s gold ]
g ZA "olA 7AsEAolE 1004, 2008, 3008 HFe w02 Z7t 6.3%,
123%, 163% o] ol2x Ralm, stsulREE e 2tz 51.7%, 70,75, 76.7%)
HAEES B JF3Fd 2 5% Zole HF YR+ BFHAH] &
Ao Ye} 57359 mat 2AL HAE ZQuT JRLL xoly] o
Wete] FFHolol & Aoz BAZTH

E 54 ZXWEES S3 $2z° 57 ¥ MAYTol mE 48 ¢ Hsiers
Z F AAExE | 2 FHem) | & Z(m) AT |9 E 2% A A
bark
10 10(cm) 27.8 28.6 20 87 8/21
Aso)E 15X 15 23.3 24.7 2.0 59 8/21
20X 20 24.7 24.9 2.0 30 8/21
= 2] 20%20 39.4 46 5.4 100 8/ 4
bark
10 10(cm) 19.0 15.6 2.0 85 8/21
&) ey0) 15%x 15 21.0 17.5 2.1 533 8/21
20X 20 . 146 13.6 2.2 25.0 8/21
w2 20%20 58.6 56 48 78.0 7120
bark
10 10¢em) 95 9.9 32 60 -
2w % 15% 15 9.5 10.4 4.1 433 -
20X 20 8.3 10.9 4.1 23.3 -
w2 20%20 36.8 26.0 34 90 -

* AE YSEAA ) 19999 99 209
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BEFo] e JYEFY WaE ¥ 578 2o £dPole AP AHEE 2
F% dobgo] 7 Fol 1008 HF9 Aee HA dEF7F 9770, 2008 3F

A 15070, 3008 wFo A$E 19570A 7R o2& A& B 7 AN
on, AF AR 108 1297HA Z2 9470, 12470, 195074 A& A
€ Ae & 571 Aok &9 SR Yol HFFo| we} 1001, 200, 300
e ez Ay ATEE 3470, 8770, 100742 Uehtory, HE ZAAHQ
109 12¥dol= 1 &7t F23] Zaste 2k 1470, 2670, 307474A] §hol] o] 24
ol EHZQ floral mat 24& A E FARULE AAT SEHAD s
PEEE Eole Wdo] AEHO o & Aolth EmiLFRL 1008 JFAE
AW JEF7F 6970, 20082 FsH 11770, 30082 =54 125702 YehY
2008 SHEH 3008 FFLOl YEFY o7t HME glo] Eo| 3008 o9
2% 48+ Qe A2 AdAXY. §W HF AAAAA A& de N
ALE 7MdEi Yol vixetA F43] FA3 4 46, 60, 6371 o2&
AS 2 F U B 49 AR %R Aol semEEES Jdde
2%, 2%, I5¢ 59 AIAFE F3 Az Ase sHA FRA, A4
S22E RAZCE, Y4F70 F FET ALS AXA HB AFFE F23
Zolxlz T HAAHQA MR dojue vl o]EE ol g8 TIFT Fdde A
FAol A& mat AAErIE T@sA R ddde FE3] M5 AoE BY

o]
e 5
Ae o, ASAA A B o3 1 S5 S A Rolep & Aotk

E 55 niEzhof 2 =3H M| ¥ JHE HE
g2 |8 9| 22| 2= Age [ Aga | T T e w
EY Z QIF HEx
&) AR [ (cm) (cm) (%) ("2/9) %) nEyd
s o | 100 97 14.9 12.7 15.9 32 8/8 100 9/28
200 150 9.0 102 12.9 23 8/8 94 8/23
°l 300 195 7.5 1.5 14.7 1.4 8/8 100 8/23
ey 100 34 23 42 39 - - 6.3 -
200 87 3.1 5.7 43 - - 123 -
°l 300 100 3.0 52 42 - - 163 -
a5 o w | 100 69 3.0 638 3.9 - - 51.7 -
200 117 33 6.5 4.5 - - 70.7 -
¥ 300 125 3.8 7.1 39 - Co- 167 | -

* A AL ZAE 999 109 129
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E 56 25 ¢ mEghol w2 AV o S8(%)e st
N 2 e = A} Al 7] (%{?—J)
: () 69 | 6125 | 18 | 726 | 89 | 823 | 98 | 9,23 | 10012
100 87 | 467 | 533 | 493 | 6l 82.7| 87| 100 | 100
&9 ol 200 | 177 |70 75 87.7 | 92 100 893 | 937| 94
300 | 227 | 733 | 7183 | 967 | 99 100 | 100 | 100 | 100
100 4 727 | 7 67 | 5.7 770 9 87| 63
2Bl 200 73 | 173 | 153 | 10 12 14 21 21 12.3
. 300 727 | 157 | n7 | 1 97 | 20 26 323 | 163
100 33 | 217 | 217 | 10 367 | 56.7| 67 583 | 517
s T E| 200 6 | 233 | 257 | 14 52 6831 69 66 70.7
300 93 | 30 25 20 58 83.7| 91.7] 80 76.7
¥ 5-7. S0 wWE =FY 25 w3
EES: 2 A A 7 (@)
) | 69 |65 | w8 | 126 | 89 | 823 | 98 | 923 | 1012
100 46 41 53 61 82 91 91 97 94
£ 9 8 of| 200 95 | 103 | 120 | 128 | 140 | 150 | 121 | 126 | 129
300 118 | 136 | 174 | 151 |. 165 | 178 | 184 | 194 | 195
100 34 34 28 23 20 19 17 15 14
A&yl 200 87 78 69 48 34 31 29 23 26
300 100 74 56 52 40 38 35 31 30
100 69 59 62 54 66 59 60 54 46
el eE| 200 1o | 117 | 106 83 95 92 94 70 60
300 125 | 124 | 108 | 103 | 117 | 100 77 58 63
3. 52 %35 carpet e
AFJAT wg 258 A 2 5L WAt ¥ 5-8 ¥ 599 TG
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¥ 58 XEMIToO mME T E359

0z
o

o
=
_k')l
=
0l0

3 . A
2 5 | s gom | = Bem | 2% |meaen|sgse0 | (S
20% 22.5 26.7 9.2 0.98 54 549
5 4y B2 50 314 433 17.3 1.0 85 543
85 58.9 64.3 53 20" 94 581
20% 12.3 18.8 112 .16 18 581
W7 g 50 © 238 30.2 24.4 1.8 72 586-587
85 33.4 441 17.4 1.4 51 582-587
20% 49 - 5.1 1.8 0.4 6 581
ul-9) A 4 5 50 7.3 11.3 7.7 0.4 21 580
85 9.0 14.0 9.0 0.7 20 585
20% 512 83.5 .- 5.1 81 574 -
¥ oz oz 50 955 | 1333 - 5.3 90 580
85 100.3 128.3 - 62 - 95 580
20% 26.4 33.2 - 3.7 57 586
zZua Al 50 73.5 103.1 -~ 33 100 586
85 64.3 93.6 - 54 87 586
20% 54 .57 6.3 0.5 8 587
% % o 50 6.2 6.9 5.7 0.5 . 13 586
85 7.9 9.2 6.1 0.7 20 590

* ZARAZ] - 1998 99 7Y ~ 949 21

Uz AT} A £5 2oy 2Fo] AXH JREE FolAE
ZAgolol 99 21U ZAAHY A 20% AFTE 54%, 50% AFTE 85%,
85% AFTE 94%S AW AZZAZF AT 2 85% AFTAME A
F7} 50% AFTFol wa) AASA A = AHFo] Aol Ago] =AFHE
AL B F A}tk @ BUEL 50% AFT7F AR AN G2 RAew @
vgch W Fe SUED nhastAE 23 2% BE% dHd £5 AAE
< B F7F Aoy 50% BT e M Tl v EA57 53]
Dol NEE7 7MY ol 109 24Ul E 82%2 HEEE HEAT. vAAE
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E 59 AFHEol CI2 2 X389 A7|Y m=2E(%) M3}

=2 o | ENE oy L eis [ 60| s | 720 | 8 | 821 | 9 | o0 10/7 | 10/24
(A3 2) '

20% 12 | 13 ] 12 |10 [30 [35 |45 50 | 54| 57| 63

T4 E 50 12 | 13 | 12 [ 10 |30 |60 |70 80 | 8 | 89 | 87
85 12 | 14 | 13 |15 |40 [60 |70 921 94| 96| 93

20% 8 9 517 |10 [20 |25 26 | 18| 20| 30

W g g 50 8 9 517 |35 [50 |53 60 | 72| 74| 8
85 10 | 14 | 10 (10 [14 [5 |60 64 | 51| 551 63

20% 10 .11 |11 |12 7 5 5 5 6| 10| 8

u} 2}

A5 8 50 10 | 12 | 12 12 |13 [15 |16 20 | 21 ] 24| 38
85 10 [ 11 |11 |1 J13 115 |167] 19| 20| 23| 37

20% 14 | 18 | 20 |35 |70 |8 |80 81 | 8 | 92| -

YR E 50 14 | 18 | 30 |40 |61.7[8 |9 9 | - - -
85 14 | 20 | 25 |50 | 717 917)947| 95| - - -

20% - - | 12 [ 217140 |60 |65 57| 60| 64 | -

F & v 50 - - | 12 ]25 |60 (8 |9 | 100 | 100 | 100 | -
85 - - |12 | 143|433 66775 87 | 8 | 93| -

20% - - 517 8 8 5 7 8| 11| 15

E Y 50 - - 51 7 8 |10 {12 12| 12 13| 13
85 - - 515 5 |10 |15 18 | 20| 25| 19

ZLuFAE 50% AFTFAN AL} S st FAF o 90Y HE
Bt H™ 50% 2FTFAMNE AWl $A35) YEHO matrt XAsA B4
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A7lRzE 49 209 4B 59 209 ABFRAE 2%, 2%, IBE 5
Q%o 2 Aozt AATKE 5-10). T2} 68 204 ABFE Aol 4820
Tsh 59 20070 ) ZA WolRch W ANAYel wmeANE PFFe 2
A Fol7h A FAAT ANAYS Fotd £8 ARES EhHHE 5-11).
49 209 2 59 209 AZFAME 10x10cme} AAA NN Fdol Awo]
@48 Juso]q Fuol mae Y/ ANAE 5U Fae ool A=

o 10x10cme] 7tA o2 AAsH € Aoz AZ4FU

F 510 AZA|7] 9 MAH2|o w2 M7aAEe M8 U I v
3

g | AaAe | 2% | 2% | Ane | A | Az | L FE | ans
@D | e | e | e | o | (@) |BEE)|  rea |
10X 10 9.8 11.8 <10 6/26 100 161 1.8
4/20 15X 15 10.2 15.6 <10 6/26 90 - 0
20%20 9.2 16.5 0 - 80 - 0
10X 10 9.9 14.6 0 100 145 0
520 15X 15 8.7 15.0 0 - 90 - 0
20X20 8.9 14.8 0 - 70 - 0
10X 10 9.0 7.7 0 - 70 - 13.0
6/20 15%15 7.9 8.3 0 - 60 - 0
20 % 20 8.2 . 8.0 0 - 38 . - 0
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E 511 A42A17| & MAHzIof WE MI|BIEe MSAIZ|Y 18T (%)H 5}

AEA 7 A A A= 2 A A 71 (2/Y)

(4/9) | (cm) 5/25 6/9 | 625 | 78 | 726 | 89 | 8723 | 9/8 | 923 | 10/12
10x10 | 30 36 50 53 69 80 85 92 100 | 100
420 | 15%15 | 15 18 45 48 58 68 72 80 85 90
2020 | 10 13 45 35 45 60 65 70 75 80

10X 10 35 40 70 95 95 76 98 100
5/20 15X15 25 30 50 50 65 70 78 90
20x20 20 25 35 40 55 60 70 70
10X 10 50 55 55 60 65 70
6/20 15X 15 20 23 27 40 53 60
20X20 10 13 18 25 38 38

HEES ABAIIZ Wt 43710l Aol % 2% =
E Bol MEBEF BobdE A B F YATHE 5-12). 2
2090 UH AHBSHAE AW NBgo] 100%e] o2 EREH(E 5-13), ol
A%\ E AgAY LAbgol e w7 WEelth 49 2000 AZHA 10

I
o
i
ki
M
N
P

rie

X109} ZtA o2 AASA HHE 1AL 60%E e AS B 71 YT o
g HEZL Fo B ¢4 HAS Auj@Ed &) AEA e TAES &
ol& ¥to] WA ZFEojop & Zoltt. AAAN wEA = 4 AEAT] F
3] 15x15ecme] MA@ FollA 233 2ZFo] /1% ZAL B 4 JdQoy j
Br= 10xX109] QYA FAA 71 =it
E 512 ME2AI7| © RMAH2l0| E HEBEC MS Y JE EHS
AR [A4AA ] 23 | 25 [, . [439%2] 97 A58 | 1 4 &
(/) | (cm) (cm) em [T () 2894 (%)
10X 10 58.4 514 6.9 90 - 61.1
4/20 15X 15 72.2 66.0 7.1 75 - 50.0
20%20 56.8 65.0 7.4 55 - 50.0
10X 10 35.7 46.2 5.0 41 - 63.0
520 15%15 37.1 50.0 4.7 40 - 37.5
20%20 39.2 50.9 74 69.3 - 22.0
10X 10 33.2 25.5 25 50 - -0
6/20 15X 15 354 249 2.6 30 - 83
20%20 26.3 240 2.4 18 - 16.7

* HZASRA 999 99 28U(FRAE AAF 15-20d BH L2 AA)
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E 513 427 ¥ MAT2lol ot WRES YSAT|YE HEE(%)H

AEA7] | A2 A= z A A 71 (E/9)

(4/4) ecm) [ 525 | 69 | 6/25 | 78 | 7/26 | 89 | 823 | 9/8 | 9/23 | 10/12
~ 10x 10 18 25 60 65 65 90 9 | 93 90 60
4120 15% 15 13 |- 15 40 43 50 70 71.7| 80 75 533
20X 20 8 10 30 35 30 50 38.3| 50 55 41.7

10% 10 50 20 50 50 60 | 30 41 46.7
5/20 15X 15 40 8 10 20 20 | 32 40 40.1
20X20 30 5 15 30 30 | 533 | 693 | 45
10X 10 30 40 55 | 46 50 53
6/20 15X 15 15 18 35 [ 18 30 32
20X 20 10 12 15 | 15 18 20

vk A48 AHEAIZI7E 2ol AA =Y PARRY a7 Z7EQEed, 53 5
2 204 Folle BT 773%2 ZAHEE YERAATHE 5-14). ©ol& 5¥ 20 A
25 G477 64 s&o] Hol wZEI EAHIE Ao 2uig 1 Fwt
7ol HolE7] WECZ matd] HE G A FFE A 549 20d AFT
£ 649 209 Tol us) 1oy A§7|e] ok HFEo] WX 2H=
UEA "THE 5-15). gebd uiaisste 45e dHse] 2 Ay A
of 4B F83 HAAIE Aol Basty, Fuir)d virigdez HIHE WA
stdol @ Aotk ABREE ALY FHolASE EobA 49 2090 453
A 5x5eme] A2 AW 827%) AW HELE YEHUHAKE 5-15).

E 514, M2A7| o MAAzlof wE uixiSEtel 4] ! JHE 89S

AEA7) [ ANAY (2 F | 2 F | A | A (HFAEE| SF AEAAY | LAE
(2/9) (cm) (cm) | m) | (%) | (2/¥) (%) 85 (%)
5%5 2.8 80 | 17.0 6/9 82.7 - 16.0
420 10x10 | 3.1 84 | 153 6/9 67.3 - 11.0
15x15 | 33 | 133 | 160 6/9 65 - 11.1
5X5 32 58 | <10 7/8 20 - 78.0
5/20 10x10 | 29 79 | <10 7/8 25 - 64.8
1515 | 3.1 9.7 | <10 7/8 5 - 88.3
5%5 3.6 32 - - 423 - 346
6/20 1010 | 3.7 3.6 - - 25 - 370
1515 | 4.0 38 - - 8 - 375

s AZALEAL : 999 108 2YEAME AAF 15200 A2 AA))
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E 515 M2A7| 2 MAH2I0| ©E sl Sale] MRAIZ|Y T2 E(%)H s}

AEA7] | AL Z A A 7] (2rY)

(4/9) (cm) 525 | 6/9 | 6/25 | 78 1 726 | 89 | 823 | 98 | 9123 | 10/12
5x5 30 40 60 68 80 90 80 81 80.3 | 82.7
4120 10X 10 15 20 30 40 55 70 75 65 64.5 | 671.3
15x15 8 10 20 23 25 50 55 60 68 | 65

5X5 25 20 30 30 31.7 | 253 197 20
5720 10X 10 . 20 15 12 20 133 | 267 | 280 | 25
15X15 15 8 23 33 33 100 93| S

5XS§ 50 50 40 37 40 423
6/20 10X 10 12 15 25 25 25 25
15X15 8 8 6 8 8 8

Z399] B w4 v %3 23S YeiJY 2Z, EX S 5
2 59 200l AEIIIS o ygo] Y TS

£ 59 209704 dwdoz 49 20970 ws) L Aoz vt 649

209 FolAE BA%7 L0ARD, 2FE 7 27em2 Ago] Fa) Az

g ASADREE At Wol ANDES FABS4E AAT 4FBL BY

o AAHA AW NEEE AAADE FA e ol FAR ROE vhehg

tHE 5-16, 5-17).

IE 5-16. EA7] A XA AH2|of wE RIClel Mg U 45 g2

AEAZL | AAARY | 2 F x % [ PYEY HzoEx | g HBR 9 | nAS
(/) {cm) (cm) (cm) (%) A29d4F (%)
5%5 3.2 5.9 29 80 - 16.0
420 10x 10 35 6.3 34 45 - 9.2
15%15 35 8.4 4.6 40 - 31.3
5%5 6.5 4.7 35 70 - 34.0
5/20 10X 10 58 9.1 5.1 62 - 222
15% 15 5.7 10.9 6.1 25.0 - 25.0
5%5 70 | 27 1.0 78. - 1.3
6/20 10X 10 63 2.7 1.0 37 - 3.7
15% 15 6.2 28 1.0 15 - 20.8
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E 517 &2A17] & ®MAHz|of w2 BXC|o] YIAIT|Y HET(%) HEt

AFE X 7} A4 A= 2z A A 7] (29)
(2/9) | (em) | 5025 6/9 | 6/25 | 78 | 726 | 89 | 823 | 9/8 | 9/23 | 10/12

5%5 18 20 50 55 70 75 70 76 80 80

420 | 10X10 | 10 13 25 30 10 20 45 40 43 45
15% 15 5 5 10 12 8 12 20 30 35 40

5%5 25 20 45 45 543 | 53 68 70

520 | 10x10 15 16 30 30 40 50 55 62
15%15 10 10 15 18 35 40 42 40

5% 5 30 35 42 65 72 78

6/20 | 10x10 20 23 28 30 30 37
15%15 7 9 10 10 13 15
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