Ao

2009 12¢



o

2009 12¢

—_—

ZO

A

Al
i

—_—

ol

2009 12¢

@ jeju



Influence of Mg Treatment on Growth and Mineral

Elements of Cool-Season Turfgrass Species

Seok Wang Lee

(Suervised by Professor Hoon Kang)

A thesis submitted in partial fulfillment of the requirement for the

degree of master of science in agriculture

December, 2009

Department of Horticultural Science

GRADUATE SCHOOL

CHEJU NATIONAL UNIVERSITY

@ jeju



N

i

i

il

oy

ool
™

=K

T

13

S
st
B

;.AU

17

VI ZEARQ] B ceeeeene it

@ jeju



ABSTRACT

The influence of Mg treatment on the growth and mineral elements of tall fescue (Festuca
arundinacen Schreb.) ’Justice’, perennial ryegrass (Lolium perenne L.), ‘Paragon’, creeping
bentgrass (Agrostis palustris Huds), 'Penn-A1" and Kentucky bluegrass (Poa pratensis L.)
‘Nassou’ were investigated in the greenhouse from the 2nd of October to the 4th of
December in 2006, The minimum temperature was 13.5+14C and the maximum one was
30.7+1.6°C during the period of the experiment. The Mg treatment ranged from 0 me/L to
8me/L in solution.

Tall fescue ‘Justic’ showed the longest shoot length at Mg 2me/L, and had the highest
number of tillers at Mg 1me/L and 2me/L, but there was no difference between
treatments, It showed the best fresh weight and dry weight of the shoot at Mg 2me/L, but
there was no difference between treatments. It showed the longest root length at Mg
Ime/L, and had the best fresh weight and dry weight of the root at Mg 4me/L, and there
was difference between treatment.

Perennial ryegrass ‘Paragon’ showed the longest shoot length and had the highest number
of tiller at Mg 2me/L. It showed the best fresh weight and dry weight of the shoot at Mg
4me/L, and there was difference between treatments. It showed the longest root length at
2me/L and had the best fresh weight and dry weight of the root at Mg 4me/L and the
was difference between treatment.

Kentucky bluegrass "Nassou’ showed the longest shoot length at Mg 4me/L, but there
was no difference between treatments. It showed the highest number of tiller at Mg 2me/L,
and had the best fresh weight and dry weight of the shoot at Mg 4me/L, and there was
difference between treatment. It showed the longest root length at Mg 4me/L, and had the
best fresh weight and dry weight of the root at Mg 2me/L, and the root length was
difference between treatment.

In the case of creeping bentgrass 'Penn-Al1’, it showed the longest shoot length at Mg



4me/L, and had the highest number of tillers at Mg 2me/L, It showed the best fresh
weight and dry weight of the shoot and the root at Mg 4me/L, and there was differece
between treatments.

Aa application rate of Mg concentration higher, the content of mineral Mg within shoot
increased, while the content of Ca within shoot decreased, and there was difference
between treatments. The concentration of Mg treatment had no effect on the content of

mineral N, P, K, Fe, Mn within shoot.
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AHLS FA 2FOSZ creeping bentgrass(Agrostis palustris Huds.) "Penn-Al’, perennial
ryegrass(Lolium perenne L.) 'Paragon’, Kentucky bluegrass(Poa prantensis L) ‘Nassou’, tall
fescue(Festuca arundinacea Schreb.) ‘Justice’ S AF8-5Fe], 20061 10€2¢HE 129 44714 A
Fosta gERARETeAE RPN FUSEt. AE UmsPe EPNE
(Sunshine Mix#2, EC 0.8, perlite 30%, peatmoss 70%)Z A} YA, 3+E2 creeping bentgrass:
0.1g, perennial ryegrass$} tall fescue= 0.6g, Kentucky bluegrass= 02g2] FAE 3F35te] 5
vhE gl o 2 wjRslgen, 4377 F JLeEE 30741.6C, JALEE 135:147C0|%)
o

Mg A= Table 19)4 R vis} Zo] Mg 2y} Na' ot WA AH FH9] 527

_,d
2
S
i
ol

3] 40me/L o] =2 TG, MgS0,2 Mg'? ol A & WaAAon, e
Aszel 3/4 A LLEW A% B3 FAT A4 BEAAHE 5, 2000) HF 2% F
B ole FRIYCH, BE 4F IRE 27d BFoz 43 dzadn, Az ol

k=)

Kentucky bluegrass$} creeping bentgrass= 3cm, perennial ryegrasss} tall fescue™ 5em =]
2 d23eH, d2F o & EolA A xE 2ol AT, dEFTE SIS
H, AT g EAA AW F S Aol Bl AL AT 27, EdTE I3ET
Aol dE7E He 1078 Addste] 2ARIIE, AS5H de5e 3T SAa9th 2%
7 Shoote] AT, AT 2T Wk T AR AL Falstd BAEIGon. AEFL

Az7]A 106CE 48A12F A2AZ & A5t

E

3t SHslgnh AR ety B4 o] &d FAEAL AR A8 035 keldahl
Zgha3d Y1 it aake o8ty Bl ¥ 100m §%F Zekadd &3 SRS
£ BEANA A A9 Az ST

2o FALN 10mE Keldahl Ze}~3e] @ AHEAA 247 (keltek 2300 unit,
FOSS, USA)E o]gste] SAs T ibstake A4 10nE 100m 83 Sek30) A
8 T2 ammonium vanadate® 2.2 33T A (Genesis-5, USA)E ©]-85Fe] 420nme]| A

_2_



ST ole9l K, Ca, Mg 3 Flzhaskel Fe, Mol 238 348942 A4559%=

(Sperctra A 220 FS, Varian., Australia)E ©]-8-5te] 43}tk

Table 1. Nutrient solution used in the experiment”

Ion concentration(me/L)

Treatment”
Mg® Ca® K" NH," Na® NO,” SO,”' H,PO,” CI- Si~ Total
Mg-0 0o 2 4 R B 1D 2 2 2 2 40
Mg-05 05 2 4 D SEEFS S0 2 2 2 2 40
Mg-1 1 2 4 g 11 12 2 2 2 2 40
Mg-2 2 2 4 24NN 1> 2 2 2 2 40
Mg-4 4 2 9@ T S 10 2 2 2 2 40
Mg-8 8 2 4 /L 2 2 2 2 40

“ach solution contained 40.0 mM FeSO,, - 7H,0, 40 mM 7nSO, - 7H,0, 20 mM H,BO,, 05 mM CuS,0 -

5H,0, 10 mM MnSO, - H,O, and 05 mM NaMoQ, - 2H,0.
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Tall fescue ‘Justice’¢] 2-& Mg 2me/L XglolA 252em & 7FF ZAA % Mgz{g]7td
ool itk shoote] AAFH AEFTS Mg TE7F £255F F7leto, Mg 2me/L A
oM 24z 191g3 1.7g o2 7P =okont Azt a7t A=A ot

2A4E Mg 1me/Lo} 2me/L AP olA 34712 71 2AT A2zt f2271 goich
Hejel Zol= Mg Ime/LAg A 143mz 71} 290w Azt fox7t A=A,
Helo] AAFH d=55E Mg 2me/L Azjollx] 20g 7 22g o2 7PF =9kon A3t
Fel27h Ak

Table 2. Effect of Mg on growth of Tall fascue "Justice’.

Shoot Root

No. of
Treatment” tillers
(me/L)  Length(cm) F.resh .Dry Length(cm) F.resh Pry 1
weight(g) weight(g) weight(g) weight(g) (ea/plant)

Mg-0 22.0 a” 15.6 a 1.5 a 12.0 ¢ 169 bc 14 bc 3.0 a
Mg-05 229 a 16.2 a 16 a 12.8 bc 173 ab 1.5 bc 30 a
Mg-1 25.0 a 17.2 a 16 a 14.3 a 207 ab 1.8 ab 34 a
Mg-2 252 a 19.1 a 17 a 14.2 ab 220 a 22 a 34 a
Mg-4 244 a 174 a 16 a 12.3 bc 162 bc 1.5 bc 33 a

Mg-8 240 a 169 a 16 a 12.3 bc 148 ¢ 11 ¢ 29 a

z) See Table 1.
y) Duncam’s multiple range test at 5% levels



Perennial ryegrass ‘Paragon’®] 2732 Mg =7} =24F Zojx Mg 2me/L AT oA
313em 2 71 Ao, Mg Tme/L Hz]9] 304cm, Mg 4me/L Azl 29.0mshs 693}
7b YA e T A folidol dAEUT shoote] AAFI HEFE Mg =7t
S5 F7kste] Mg dme/L AglollA] 21.8g o 3022 71 =okom, Aejite] foab7t
QAT BLTE Mg 2me/L A2jolA 44702 7P @okon, Belo] Zol: Mg 2me/L
Ao A 286emz 71 AN, B2l AAFT AEFTS Mg 4me/L A4 327g 7}
27g o7 7P =gem ARt fxirt A=A

l-ll-l‘

Table 3. Effect of Mg on growth of Perenial ryegrass "Paragon’.

Shoot Root

No. of
Treatment” tillers
Fresh D Fresh D
(me/L) Length(cm) .1‘es i Ty Length(cm) .1‘es . Y 1
weight(g) weight(g) weight(g) weight(g) (ea/plant)
Mg-0 261 cd” 128 b 1.7 b 232 ¢ 269 b 18 ¢ 23 b
Mg-0.5 27.7 bc 129 b 18 b 262 ab 295 b 20 ¢ 29 b

Mg-1 304 a 14.2 b 20 Db 273 a 313 a 2.1 be 41 a
Mg-2 313 a 189 a 26 a 28.6 a 314 a 27 a 44 a
Mg-4 290ab 218 a 30 a 272 ab 327 a 27 a 43 a

Mg-8 247 d 113 b 16 b 23.7 bc 305 a 2.5 ab 42 a

z) See Table 1.
y) Duncam’s multiple range test at 5% levels



Keutucky bluegrass ‘Nassou'?] 2% Mg FE7} 224 Zojd Mg 4me/L Aol A
307cm=Z 7FF AAAT ARt oAt JAF A gokt). shoote] AATH HEFS Mg
dme/L Ae]ollA 15.6g 3 21go 2 7F wokow Azztel foarh AREHIAY. BdTr=
Mg 2me/L HelolA 51702 7FF 2k Mg 05me/L o|ste] F% Ao f9xp71 A
i el Zole Mg $57t $7HEsS ZojA Mg 4me/L Aol 302emz 7 23]
o, At FAA7E AAFHAL Bl AAFH AEFS Mg 2me/LAZ] oA 27.8g7}
24go 2 7P} =9kAT Mg Ome/L A2]9] 203g7 18g2 Alelstes fofx7h JAHA ¢
k.

Table 4. Effect of Mg on growth of Kentucky bluegrass "Nassou'.

Shoot Root
No. of
Treatment” tillers
Fresh D
(me/L) Length(cm) F.resh .Dry Length(cm) .1‘es . Ty lant
weight(g) weight(g) weight(g) weight(g) (ea/plant)

Mg-0 288 a” 94 c 13 b 217 b 203 b 1.8 b 40 b
Mg-0.5 2950 a 99 c 13 b 221 b 260 ab 22a 40 b
Mg-1 300 a 123 b 1.6 b 269 ab 268 ab 23 a 44 ab
Mg-2 303 a 155 a 20 a 28.0 a 27.8 a 24 a 51 a
Mg-4 30.7 a 15.6 a 21 a 302 a 255 ab 21 ab 4.8 ab

Mg-8 290 a 118 bc 16 b 26.8 ab 215ab 195D 4.6 ab

z) See Table 1.
y) Duncam’s multiple range test at 5% levels



Creeping bentgrass ‘Penn-AT'9] 2742 Mg $=7} 8455 ZolHA Mg 4me/L A dl|A
36lem 2 7 2Q0M Az 49047t AAHAH, shoote] AAF} DEFE Mg
4me/LAZI A 2645 T 37g0% 71F Wotor Hzzkel fol77t ARHA

FA4E Mg 2me/L Aol 33742 7P BoAT, Mg Ome/L A2l 274E Al9jatn
= Mg Azl A7t §iieh 2] Zole Mg 4me/L Aol B7mz 7P 290,
wolo] AAFT ABFTE Mg 4me/L Az A 30553 29502 71 Eow, A7 #
27t JAEH AT

Mg A7} Aol HlFA K-S0 %5 319 =H Brown I} Sleper(1980)= tall fescuedl A
o Ago] Mg 42 nrh Mg Aol }zatin shglom, Sartain(1993)E Mg A&
ryegrass % bermudagrassfﬂ A&7 2AS FAAZIT SPEd 2 AFAAE Mg A
N Vg FEH AL B oo Hud fAR A%S B

Table 5. Effect of Mg on growth of Creeping bentgrass’Penn-Al'.

Shoot Root
No. of
Treatment” tillers
Fresh D Fresh D
(me/L) " Length(cm) .1‘es I X Length(cm) .1‘es . Ty lant
weight(g) weight(g) weight(g) weight(g) (ea/plant)

Mg-0 29.6 151 ¢ 19 c 157 b 238 b 20 b 27 b

Mg-0.5 297 c 172 bc 2.3 bc 162 b 273 ab 21D 3.0 ab

Mg-1 31.1 be 183 b 25 b 18.6 b 284 ab 22D 31 ab

Mg-2 357 a 248 a 34 a 182 b 287 ab 28 a 33 a

Mg-4 361 a 264 a 37 a 28.7 a 305 a 29 a 3.1 ab

Mg-8 329 ab 185 b 2.3 bc 16.1 b 241 b 23 b 3.0 ab

z) See Table 1.
y) Duncam’s multiple range test at 5% levels



Creeping bentgrass2] shoot] F714% & T N Mg Ime/L AZoA 4.06%2 718 =
gkom, K& Mg 4me/L AzldlA 390%2 71 =ATE Aeiztell FAx7 AP = A ¢k
t}. P= Mg 4me/L AT oA 082%=2 7FF =943, Fed 4me/L AT oA 244.3ppm, Mn&
Mg 2me/L Ag]ellA 777ppme2 71 =AIT A3t frolido] A A ket Ca &
F2 Mg 557t &55F #4ste] Mg 8me/L Az]dlA 015%R2H, Mg e Mg Az
FEOb 225 FUlete] Mg 8me/L AP dlA 1.0%= 7 =%hoH, ARt Fo4E <
BE AT

Table 6. Effect of Mg on the mineral elenments of Creeping bentgrass 'Penn-Al’.

Treatment”  N(%) P(%0) K@) Ca(%) Mg (%) Fe(%) Mn(%)

Mg-0 367 a” 072 ab 353 a 022 a 078 ¢ 2160 a 66.0 a
Mg-0.5 4.00 a 067 b 363 a 0.20 a 0.87 bc 2193 a 727 a
Mg-1 4.06 a 069 b 370 a 0.20 a 0.96 ab 2040 a 723 a
Mg-2 340 a 067 b 373 a 0.20 a 0.98 ab 1763 a 77.7 a
Mg-4 3.70 a 082 a 390 a 017 b 0.99 ab 2443 a 757 a

Mg-8 3.87 a 077 a 373 a 015 b 1.00 a 2170 a 590 a

z) See Table 1.
y) Duncam’s multiple range test at 5% levels



Kentucky bluegrassoll A shoott] N & Mg 4me/L ATolA 4.63%, P TS Mg
05me/L AHFoA 074%, K FFe Mg 8me/L HzlolA 493%, Fedt Mn =2 Mg
05me/L A ellA] 159.3ppm7}+ 403ppm o2 74 kAT Azt fofxp7h A=A gk
th Mg AZFE7}t S7184E shoot] Mg % F7kste] Mg 8me/L Aol A 0.76%=
7P wsked, Aezte foA7E JIFHAUT Ca FHFLE Mg Aelskrt S7HES st
o Mg 8me/L AlolA 017%=Z 7P AUk

Table 7. Effect of Mg on the mineral elenments of Kentucky bluegrass "Nassou'.

Treatment” N(% P(% K(% Ca(% Me(% Fe(% Mn(%
g

Mg-0 427 a”  073a 490 a 022 a 059 c¢ 1563 a 263 a
Mg-0.5 410 a 074 a 467 a 020 ab 056 c¢ 1593 a 403 a
Mg-1 4.06 a 068a 470 a 020 ab 062 bc 1450 a 290 a
Mg-2 430 a 068 a 467 a 019 ab 062 bc 1387 a 263 a
Mg-4 463 a 070 a 483 a 019 ab 067 b 1373 a 327 a
Mg-8 453 a 068 a 493 a 017 b 076 a 1400a 317 a

z) See Table 1.
y) Duncam’s multiple range test at 5% levels



Perenuial ryegrass¢] shoott] NPK e Mg 8me/L Aol 22+ 47%, 097%, 497% &
7 Bgem Fe g2 Mg Ime/L Az2|olA 169.0ppm, Mn T2 Mg 8me/L A2 A]
61.0ppmo 2 7P =AIT Agjzte] fxpt gtk Ca g Mg Azlsrt s718s
& #Aste] Mg 8me/L Ag]ollA 017%2 7FE WokAw, Mg &2 ¥l2 Mg Azs:rt
VTS F7lste] Mg 8me/L AzldlA 084%= 7 =%hom, Azt oAbt g5
Ak

Table 8. Effect of Mg on the mineral elenments of Perenial ryegrass 'Paragon’.

Treatment” N(%) P(%) K(%) Ca(%) Mg(%) Fe(%) Mn(%)

Mg-0 457 a” 079 b 453 ab 026 a 05 c¢ 166.0a 363 a
Mg-0.5 430 a 080 b 430ab 022 b 060 bc 1653 a 397 a
Mg-1 393 a 077 b 400 b 020 bc 065 bc 1690a 340 a
Mg-2 397 a 071 b 397 b 019 ¢ 068 bc 1443 a 417 a
Mg-4 420 a 087a 433ab 018 ¢ 070 b 161.0a 470 a
Mg-8 470 a 097 a 497 a 017 c¢ 08 a 1347a 610 a

z) See Table 1.
y) Duncam’s multiple range test at 5% levels

_10_
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Tall fescue®] shoot] N 3k K gHEke Mg 8me/L Aol A 22 4.77%3F 610%, P 3
< FAYAA 091%= 7P =om, Te I3 Mn 2 Mg dme/L AZjollA Z7
189.3ppm¥} 39.0ppm o2 7} AR At ool AFEHA gtk Ca FFE Mg
FE7F SV E st Mg 8me/L AElolA 019%= 71§ WkAlRh, Mg g2 wii=
S7¥sted Mg 8me/L AejellA 0.75%% 7F¢ wokeH, Aol folideol dR=H A

Mg HelEE7} ES4E shoot Y| Mg Fko] F71atE0 tall fescue(Brown and Sleper,
1980; Reid et al,1978; Gross and Jung, 1978), bermudagrass ¢} ryegrass (Sartain, 1993) A=
Mg AlH|Fo] B& 45 shoot] Mg 3ol S7kdttal Bl 9loH, (2 5, 19725 957
o 4L ok WANAL FEA BL o) F420] BT a9t

Mg A2E=7l EL4E shoote] Ca o] #43IYEdl Sartian(1993)2 ryegrass 9
bermudagrassoll 4 Mg AJH|= Ca 52 A0 3192 H, Grooss 9+ Jung(1981) tall
fescue, timothy, reed canarygrass, smooth bromegrass, orhardgrass, redtop, perennial
ryegrass, Kentucky bluegrassol| A Mg A]H|= shootd®] Ca F&FS 7A4A7]H, 3] Kentucky
bluegrass o417} 71§ @ol Aok a3tk Mg Azl F& S7tel whe} shoot W Ca FHef
of 4 o= T84 FF FAA BAse Yol 2L wjF(Marschner,

1986; Mengel and Kirby, 1982)c]g}a AjZte T}

Reynolds ¢} Wall(1982)2 Tall fescuecl A} Mg AlHl= Z20Ad, K, P 59 F5ol d3Fe] gl
Atk sHlETl EAFANAE Mg A7} shoot W N, P, K Hgell= ko] glof o|de B

Tk frARE AEE B
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Table 9. Effect of Mg on the mineral elenments of Tall fascue "Justice’.

Treatment”  N(%) P(%) K(%) Ca(%) Mg (%) Fe (%) Mn(%)
Mg-0 467 a¥ 091 a 527 bc 024 a 0.66 c¢ 155.7 ab 34.0 a
Mg-05 453a 08 b 49 c 022 ab 0.67 bc 1403 b 303 a
Mg-1 467 a 081 b 577ab 022ab 0.68 bc 1500 b 367 a
Mg-2 440 a 080 b 6.00ab 021 ab 0.72 ab 1454 b 327 a
Mg-4 470 a 080 b 567 ab 021 ab 0.72 ab 1893 a 390 a
Mg-8 477 a 080Db 610 a 019 b 075 a 1427 b 363 a

z) see Table 1.

y) Duncam’s multiple range test at 5% levels

— 12 -
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Tall fescue(Festuca arundinacea Schreb.) ‘Justice’, Perennial ryegrass(Lolium perenne L.)
"Paragon’, Creeping bentgrass(Agrostis palustris Huds.) 'Penn-Al’, Kentucky bluegrass(Poa
Prantensis L) 'Nassou' A& 2 F7]48 o] tig sladjse J3e 2AFSE M, 2006
d 109 299 H 12€ 49704 freedodA FR83la, 43710 5 JuL2EE 307:16C,

b

Tall fescue Tustice’®] 2732 Mg 2me/LAZ] oA 71 Z2AA 7 Mg g7t f-24lo] ¢l
A3, Shoote] AAFT ABFE Mg 2me/L Aol 7% £, BASE Mg 1me/Lsh
2me/L AgellA 7HF wtort Hejzte frelidel gt Hele] Zole Mg Ime/L A7dl
A 7P A, Rele] AAZT AEFL Mg dme/L HeolA 7P Fokowm Mzl
ool YA

Perennial ryegrass ‘Paragon’®] 242 Mg 2me/L AHzoA 7} Zon, Bd4-E Mg
2me/L HefellA 7HE @k, Shoote] AAFTI HEFTS Mg dme/L A]ollA 71} %o
o A7t felAdel itk Bele] Zole Mg 2me/L AHedllA 71§ 2, #ele] A
3 AET2 Mg dme/L AeldlM 78 F9kor Azt FoAdo] it

Kentucky Bluegrass®] 272 Mg dme/L Az2|ellA] 71 AAARE Hz|7hkel] f-o]4de] gl
o, £U5= Mg 2me/L Aol 7P B9kew, Shootd] AAIT I AEFE Mg 4me/L
AeldlA 7hE Bgten A2zt el At HelZol= Mg dme/L AdlA 7HE 2
AT felgol Yoen, welel BT} ABELS Mg 2me/L AelolAl 7k Fsiuh

Greeping bentgrass ‘Penn-Al'9] 2732 Mg dme/L AHe]olA 7F¢ Z%on, Bds-Es Mg
2me/L AHgellA 7HE wekeH, Shoote] AT AEFTE Mg 4me/L AejolA 7P 8BS
on Heztell frofidel itk #e] Zol= Mg 4me/L HejolA 7P 2L, Hreje] AA
3 AETE Mg dme/L HelolM 7P F9kor Azt fo4do] At

Shoote] F7]14% FFE Mg A7t 2258 Mg TFL F716tAT Ca ke 7

Zatgon Heztel f2o40] ATk N, P, K, Fe, Mn $ole 2 o] th

AL TE 135414 0] T, vl2d|% HEEE Ome/LolA] Sme/L

_13_
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A7, RC Sherman(1977) =ZE] WEIZA Folgo] #4534 - AAEI A4 AH|

FFol 4z 2 B A4 i mAEe a3k d=3yshs)A) 11(2):105-115.

BIA, g5, AT, WY, oL EAH Ak HES] A} 229 eI

A3 B F Aol rAe 9% =3 eSA. B3(1):111-122

28711994 At)d ML ARAESA} pp29-34.

B, BT, o9 EPAA ETuIgel A A% % B0 lNE 9T I

714, U714, e, HEE(2000) A AEd] AR EsA Az wE Aeef A

2z 2w SR A48l AR 41:429-434.

AT, Bgd, ZeA, olFY, HAEFQR) dAE Y S48 1§, dxFZPAGY

AR, &94(1987) AaAE 2 o217t =7 (Zoysia japonica Steud.) L FAT

(Zoysia matrella MERR )] A-537] Ao nA= g3k sd=3te3)=]| 1(1):.7-17.

o]
>

oHEH, AR, AU, Y, AZE ATE Y olFA, FAT(1992) HE GolfF

welo 7123} A4 A FFAYATAL ppla-16,

<]

F84 olF4H1990) A7} S=tt]e] B§F) Thatch 3o vlx= 93 =3
3. 4(2):125-131.
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o] 34, 4, wlEF(190) AL F9I} f7lE A&l SXY A5 B FA nAE 9

S BV A, 4(1)2430,

o4, olAE, AFH2007) FZ=
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ad Ao A& F4d mAe 9% Id=ve|
HAWF, AN, BE(194) IS g fU1E, L, 2 orladlee] &9 S
T)3}3) 7). 8(3):193-199.

AT, AAE, 2EF, o|47|(1997) ZZF 2 Creeping bentgrassol] th3k IBDU E3HH|&
S F71AHEF 3 St ehs]A]. 11(3):167-172.

A, ol AA, AAH(1998). 7712 HIE AlEo] =T o] Ao A P =3t
T)8}) %), 7(2-3):61-66

ZAA, ol 54, §35(1972) AAM E3t A& FEAL ppll18-122.

G, ol 8H, FER(191) 24 2 e F90] ST (Zoysia japonica Steud)d] A5 g

FAd nAE 9% =3 sts)A]. 5(1):1-10.

FA4, AFF199) A7) FAAY AMSEE 2 WE FRF ITAYe B 2 4
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