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Summary

The influence of calcium on the growth of creeping bentgrass

‘Penn-Al’ , perennial ryegrass ‘Palmer I’ , kentuckuy bluegrass
‘Nassou’ and tall fescue ‘Boonsai 2000’ in greenhouse was
investigated.

Creeping bentgrass ‘Penn-Al’ , kentucky bluegrass ‘Nassou’ and
tall fescue 'Boonsai2000’ at Ca 4.0me/L, and perennial ryegrass 'Palmer
O’ at Ca 2.0me/L showed the best shoot growth, and there was little or
no difference between different Ca concentrations, but some difference
between Ca treatment and control.

Creeping bentgrass ‘Penn-Al’ |, perennial ryegrass ‘Palmer II' and
kentucky bluegrass ‘Nassou’ at Ca 10me/L, and tall fescue

‘Boonsai2000” at Ca 4.0me/L showed the best root growth, and there
was little or no difference between different Ca concentrations.

Creeping bentgrass ‘Penn-Al’ and kentucky bluegrass ‘Nassou’
at Ca 4.0me/L, and perennial ryegrass ‘Palmer I’ at Ca 1.0me/L had
the highest No. of tillers, and there a lot of was difference between Ca
treatments, and tall fescue ‘Boonsai2000° at Ca 4.0me/L had the
highest, but there was no difference between different Ca
concentrations.

As application rate of Ca concentration became higher, the
concentration of Ca in plant tissue content increased, while Mg
concentration of Fe in tissue content increased to Ca 4.0me/L. The Ca
treatment had not effect on N,P,K, and Zn of tissue content.

The wick pot applied will be to research of plant nutrition in future
because utilization of wick pot has an excellent precision and

convenience.
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of #ate] B A77F FAH gt HAY JYT oAFH ALY 72
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= op7let=H ol A2 A=A Wl AuFolE AP Hesh wEolgta
Bl kit
A 2 7H1971), Koch(1986), Woodruff(1987)el 2]l 3] Al&o <]s}
o dHx W, ¢FI, S5 AE FFo] FFHAT gk
Arshad(1997)+= Canolacll 4] 213 A|&0 =2 0~20cm EYC pH7F S 7}st
Aot 20~30cm Zeole] E<Fe] pHellve o] vt s9a, 1Ela
0~20cm Alole] Eo|A NO3-N7} 5 7}stith
NH4-N= S7bebA] @dskvh. 1elal, Fx¢ %
Btk o] =(1989) Huloll A A 3o Algol wE
7F gl ot Ca gHeFo] EobAal Al Mn, Fedh®&2 ZAastdt efa B

3ttt Fenn et al(1990, 1993), Taylor et al(1985), Bailey(1991, 1992)+= Ca

(=)

© YEEH A F5E FEATIL HEY] e ST S
t}. Sung and Lo(1990)% AZel A Cai cHzirolex #goles F4&
SAATIH, AEA L o] FE AL B FS ST S8t
t}.

Fenn et al(1995)2 Ca”’} Wheat, Barley, Oatoll Xl $A53S S7HA1 7 2L
FAAE SR B skl Alley(1981) = ZrEawo]l S7Fshel w

2} Corn, Barley, Alfalfa®] F=Fo] S 7Fstthar s} th. Hathcock(1984)+
Kentucky bluegrass, Tall fescue® FAFdl Zr% S Coatingste] 3F3sHH
ol g-o] Eolxlthal skt

F9l %

U 232 Alg slH ¢ AdE EAE v gstar Zo] &
o]
AA

gatthal sk T4, 1997)
Miyasaka(1990)= Wheatoll /] Zrg40] wold 45 e AE5EFS F7
stal #e] ol Adojxa T/RE #olxlvta st agla, ZErad



Edmeadess (1981, 1986)¢] ryegrass®} white clover &3 x XA A3 &
Alg s o st ZEo] ok Ao o] &Ado] FAFEATHE Bk

ol a1 5(1992)& Tall fescued Ax %S A3 2 24t AJgo7 Z7}
¥ 3L Perennial ryegrassoll A= A13] Al&o] &gt ¢ xol= At
R3S



B oAge FA] 2F 2= Creeping bentgrass(Agrostis palustris Huds.)
‘Penn-Al’ , Perennial ryegrass(Lolium perenne L.) ‘Palmer 1I’ |

Kentucky bluegrass(Poa prantensi L.) ‘Nassou’ , Tall fescue(Festuca

arundinacea Schreb.) ‘Boonsai2000’ < AF&3Fe], 2000d 59 94 4HH 69

284 7H A AFdigtal el A FstAt. A E 14eme] ol =%
A E (Sunshine Mix#2)S AYA, 3+ Creeping bentgrass= 0.1g,

Perennial ryegrass ¢} Tall fescue®= 0.6g, Kentucky bluegrass 0.2gS 3}
Foho] SubE Gy o7 w83l

Caxlg]l= % 104 HolA = npel 7ol 43t 7 (2001)0] Altg Fof A
Foll mel Fde] &7 dAe F3] 3me/Le] HEF AR
Ca(NO3):2 Ca’ol&9 Ag 3o Wt Azow
zA435t7] 918te] NaNOso| &5 WE Abgsilvh. el pH 57= =4
gto] Agxe /A= nZdHd AL B AAwFeATH (Y D=
s, 2000). ol 254 %< 64 3AHH 15d tAo R 33 o x siglon,
o] & o]+ Perennial ryegrass®?} Tall fescuei= 5cm, Creeping bentgrass

9} Kentucky bluegrass® 3cm® d% stgal, oz uf Z oA 2
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Fig. 1. The capillary wick system (CWS) utilized custom-designed
plastic pots (135-cm diam, 10.5-height), each containing a
specialized wick embedded in the root medium and extruded (5-cm

long) out through one of the pot’ s five bottom holes.



Table 1. Nutrient solution used in the experiment.”

Ion concentration(me/L)

Treatment Ca? Mg? K _NH: Na |[NOs SO:2HPO: Cl Total
MgSOy 2 2
Basic NH4H2PO4 1 1
NH4NO3 1 1
Ca-0 KNO;g 6 6
NaCl 2 2
NaNO:; 6 6
0 2 6 2 8 13 2 1 2 36
Ca-0.1 KNOs 6 6
NaCl 2 2
NaNOs 59 | 59
Ca(NOs3)2 0.1 01 | 01
0.1 2 6 2 7.9 13 2 1 2 36
Ca-1 KNO;g 6 6
NaCl 2 2
NaNO:; 5 5
Ca(NO3)2 1 1
1 2 6 2 7 13 2 1 2 36
Ca-2 KNOs3 6 6
NaCl 2 2
NaNOQOs 4 4
Ca(NO3)2 2 2
2 2 6 2 6 13 2 1 2 36
Ca-4 KNO;g 6 6
NaCl 2 2
NaNO:; 2 2
Ca(NO3)2 4 4
4 2 6 2 4 13 2 1 2 36
Ca-8 KNOs3 4 4
KCl1 2 2
Ca(NO3)2 8 8
8 2 6 2 0 13 2 1 2 36
Ca-8 - Na-8 KNOj3 6 6
NaCl 2 2
NaNO:; 6 6
CaS0q4 8 8
8 2 6 2 8 13 10 1 2 52

“Each solution contained 40.0mM FeSO; 7H:O, 4.0mM ZnSO, - 7TH:O, 20mM HiBOs,
0.5mM CuSOy - 5H20, 10mM MnSOy - H20, and 0.5mM  NasMoO, - 2H20.
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Creeping bentgrass ‘Penn-Al' ¢ %% Ca 4.0me/LolAl 405cm= 7}
 AJAAT FAg e 352emE Alstare Ca At FoA ol s
Shoot?] AT Ca 4me/LolA 469g/pot= 7F =%kow, Ca 1.0me/L9
43.0g/pot, Ca 2.0me/L¢] 445g/pot, Ca 8.0me/Le] 43.8g/pot o= F< a7}
AAA T, Ca 0.1me/Le] 41.7g/pot, A2l 4l.4g/pot 2= Felx7F A
Atk Shoote] AEZF% Ca 4.0me/LolA  4.8g/pot 714 %zt o A
ANz 22 BFS BA

Bl ZolE= Ca 1.0me/LolA 26.2cmE 7FE Z A A9 Ca 8.0me/LE A9
ste FYavt gile. BeEle) AT AEFL Ca 10mle/L, Ca
2.0me/L, Ca 4.0me/LAFolo| A= FxF §IAT 29 Aot oAt

A4 Ca v%7F S7Hstel wet S7ksted Ca 4.0me/LelA 104702 7t
FdEsker vE At folAE BATHE 2).

Perennial ryegrass ‘Palmer O’ ¢ %3S Ca 2.0me/LolA 60.6cm=
7HE AAA T FAE T 499emE AlLstae At Fe A gldle
H Shootd] BAF=3 AEZF% Ca 1.0me/LolA 80.1 g/pot ¢+ 10.5¢/pot®E
7HE E=RAIRE A2 ztel F oA LA

B dol= Ca 1.0me/LolA 322cmz 7Fg AAA T ZE 227kl 79
Aol glglow ¥ale] AMAFS Ca 2.0me/Let Ca 4.0me/Loll A 18.1g/pot®
b wskew, tE Ade oAt JdAEHAN. #ee HeEFT2 Ca
4.0me/Lol A 1.9g/pot® 7} =AW Ca 2.0me/Le} Ca 8.0me/L7toll =
o) &7t gl At
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Table 2. Effect of calcium on growth of creeping bentgrass Penn-Al’

Shoot Shoot Root Root No. of

Treatment” length Fr.esh D.r Y Fr?Sh D.r Y length tillers
weight  weight weight  weight

(mel) ™ ooy (ghoy) (g/oon) (g/pon ™ (¥Plany
Ca-0 35.2b" 41.4c 4.3b 8.0bc 0.4b 24.2a  6.6¢
Ca-0.1 38.4ab 41.7¢c 4.3b 9.7b 0.6b 245a  7.8b
Ca-1 39.7a 43.0bc 4.4ab 11.9a l.1a 26.2a  7.8b
Ca-2 40.1a 44.5abc 4.7a 11.9a l1la 233ab 87b
Ca-4 40.5.a 46.9a 4.8a 11.9a 09a  233ab 104a
Ca-8 38.8a 43.8bc 4.4ab 7.9bc 0.4b 21.1b  81b
Ca-8 - Na-8 38.7a 43.7bc 4.1b 7.6¢ 0.4b 225b  6.7c

“See Table 1.
YMean separation within columns by DMRT at 5%

dre Ca 5571 7S5 BotA Ca 1.0me/LolA 6271= 7HE =
ko Aol oAk AAH AR 3I).

Kentucky bluegrass ‘Nassou’ ¢ &2 Ca 4.0me/LolA 32.0cm= 7}
d ARAAT Ca Aol FAA7F gl Shoote] BATH HEFTE
Ca 4.0 me/Lol Al 20.5g/pote} 3.0g/potZ 7Fg& =JATE A2t fo 27}
AT

ol dol= Ca 1.0me/LolA 299cm = 7F4 A3 H%=7F

el do)7h golxlom, A gte] {227}

ol\

a5

al ARNARE, Hel o] AT A=
<< At FoAE HolA &kt L= Ca 4.0me/LolA 3770 =

g wekn Aol f27k AAHE ).

Tall fescue ‘Boonsai 2000 ¢] %% Ca 4.0me/LolA 56.7cm= 7}%

~—

_11_



AR A el Z ZolE oA &t} Shoote] AT HEFE Ca
4.0ml/LAl Al 76.6g/pot2} 88g/pot= 7Hg =kom FA 259 Ca 0.lme/L
£ AQstas & #ol7F gllth

Table 3. Effect of calcium on growth of perennial ryegrass ‘Palmer II’

Shoot Shoot Root Root No. of

Treatment” length Fr?Sh D.r M Frgsh D.r Y length tillers
weight  weight weight weight
(me/L) (cm) (cm)  (ea/plant)

(g/pot)  (g/pot) (g/pot) (g/pot)
Ca-0 49.9¢¥ 63.8b 8.5b 14.0d 1.4b 29.7a 3.8¢

Ca-0.1 59.4a 78.4a 10.2a 14.7d 1.4b 30.7a 4.9bc
Ca-1 59.0a 80.1a 10.5a 16.3c 1.5b 32.2a 6.2a
Ca-2 60.6a 79.7a 10.1a 18.1a 1.6ab  31.0a 5.8ab
Ca—4 59.3a '718.0a 10.1a 18.1a 1.9a 31.7a 4.4c
Ca-8 59.0a 76.6a 10.1a 17.4b 1.8a 30.8a 44c

Ca-8 - Na-8 54.6b 78.1a 10.0a 17.2b 1.8a 29.8a 4.1c

“See Table 1.
YMean separation within columns by DMRT at 5%

Bl dol= Ca 40me/LAA 283 cm=z 714 AJow, TLE7l &5
s7hste B3-S vEdd ey AT AT 19l 299 Ca
40me/Lol A 154g/pot, 1.6g/potst 327/M= 7FF =gkA vk A& zlo] o 2}
7 AATHGEE 5).

Rangeley ¢} Bolton(1986)= 323} ZFEo A A3 A]&of o3 7o W
sk 2 Aol vt Rastdled 2 Ao FAHTFE Astas
Ca Azt Z=74e] AolE Hol#| o} o|de Bt FAS 43S H
ATH

_12_



Table 4. Effect of calcium on growth of kentucky bluegrass ‘Nassou’

Shoot shoot Root Root No. of

Treatment” length Fresh Dry Fresh Dry length tillers

Ca—-0 26.5¢” 14.3¢ 1.9b 4.0a 0.5a 17.5e 1.3d
Ca-0.1 31.5ab  17.7abc 2.5a 4.8a 0.6a  27.9ab 2.9bc
Ca-1 31.0ab  17.8abc 2.5a 5.4a 0.8a 29.9a 2.7hc
Ca-2 3l.7a 19.3ab 2.8a 5.0a 0.7a  26.1bc 3.2ab
Ca-4 32.0a 20.5a 3.0a 5.1a 072  24.1cd 3.7a
Ca-8 31.4ab 20.2a 2.9a 4.8a 0.7a 22.0d 2.6bc
Ca-8 - Na-8 29.3b 15.7bc 2.5a 3.9a 0.6a  23.1cd 2.3c

“See Table 1.
YMean separation within columns by DMRT at 5%

Shoote] AAFTH} VE=FT2 Ca Aot FAL FoAAE HIA=T
Sartain(1993) % Bermudagrassol 4] Ca &9 dxE %S Z7A 71t B
astRew Tall fescued AZxTFHEE A3 2 QI Al&ow F7HEH (AL
5, 1992) Canoladol A= A3A8 o2 HAEFo] F7Fsth(Arshad, 1997)3r
stk 18y Ca A itell= Fox7F §191=4l Perennial ryegrass Ca
Tael o& dxEFY] ztol+ glth(Sartain, 1993),(3L &, 1992)3L sF% 2
™ Orchard grassdlA = AEFTS XIJAE& FF37td Zol7F glutes B
(%, 1988)¢F #FALEE A3E KAt

Creeping bentgrass  ‘penn-Al , Perennial ryegrass ‘Palmer II’ <}
Kentucky bluegrass ‘Nassou’ + Ca 1.0me/L, Tall fescue= Ca 4.0me/L

oA ¥y Aoz} b AAA W Kentucky bluegrass ‘Nassou” ¢ Tall

_13_



fescue  ‘Boonsai 2000 oA %k Ca AHzld wW& {7t AAFAE=Y
Miyasaka(1990)%= wheatoll Al Ca G=5=0] Fold 2 Wyl Zdo|7}l F73tla
1 313} T

Creeping bentgrass ‘Penn-Al, Kentucky bluegrass ‘Nassou ¢} Tall
fescue ‘Boonsai 2000'= Ca 4.0me/L, Perennial ryegrass ‘Palmer I’
1.0me/Lol A &L47F 7 %k=d|, Orchardgrass®} Smooth beomegrass
ol A 3|A]EFo] FIHSel] wet FAgE SUEebH(E, 1988), H, Hg,
7] A= Cax #4955 7N HFenn &, 1995)+= K18k FARSH

Aes Bt 28y Ca 80me/LolA & 957 #H4aE A& Ca #Y
T+

Table 5. Effect of calcium on growth-of tall fescue : ‘Boonsai2000’

h
Shoot Sl Lt Root No. of

Treatment” length Fr.esh D.ry Frgsh D.r M length tillers
weight weight weight weight
(me/L) (cm) (cm)  (ea/plant)

(g/pot)  (g/pot) (g/pot)  (g/pot)

Ca-0 51.7¢"  58.1c 6.7c 14.2a 14a 23.8b 2.5a
Ca-0.1 53.0bc  65.9b 7.7b 14.5a 14a 24.1b 2.8a
Ca-1 54.5ab  70.8ab 7.8b 14.6a 1.6a 24.0b 2.7a
Ca-2 559ab  73.6a 8.3ab 14.7a 1.5a 25.8ab 3.0a
Ca—4 56.7a '76.6a 8.8a 15.4a 1.6a 28.3a 3.2a
Ca-8 529bc  73.7a 8.6a 14.2a 1.3a 27.7a 3.1a
Ca-8 - Na-8 52.2bc  74.7a 8.6a 14.5a 14a 26.3ab 3.1a

“See Table 1.
YMean separation within columns by DMRT at 5%

_14_



of

A %9 Shootd] F7|A &3S Creeping bentgrass ‘Penn—-Al"
A N& Ca 2.0me/L9 Ca 4.0me/LollA 3.84%, P& FA 2 F-olA 2.09%=
7P wkout Aggtel] Foat= Y A HA Fdr K= Ca 4.0 me/L
oAl 3.71%, Fet= Ca 4.0me/LolA 272.73ppm, Zn< Ca 2.0me/LoA] 43.8
ppm o= 7P Z=RAT Agite] fejAeE KE Alfstaie AT Cas
Ca =7} 271852 =o}x] Ca 80me/LolA 0629%% 7Hd =grom Mg
T Ca9ts w2 FAF o)A 045%2 7Hg =%en Ca, Mg EF A
ol freolidol AAHJAT(E 6).

Table 6. Effect of calcium on the mineral elements of creeping bentgrass
Penn-Al’

Treatment’

N(%) P(%) K(%) Ca(%) Mg(%) Felppm) Zn(ppm)
(me/L)

Ca-0 3.80a"  2.09a 3.21c 0.36e 0.45a 193.53b 35.29ab

Ca-0.1 3.78a 1.81b  3.32Zbc 0.37e 0.39b 232.00b 35.48ab

Ca-1 3.83a 1.80b  3.40bc  0.39de 0.38bc 239.27b 34.07ab
Ca-2 3.84a  188ab  3.46bc  0.42cd 0.37bc 257.47a 43.81a
Ca-4 3.84a  184ab  3.7la 0.50b 0.36¢c 272.73a 39.75ab
Ca-8 3.8la  192ab  3.60ab 0.62a 0.36¢c 196.73b 32.10b

Ca-8+Na-8 392a 194ab  3.22c 0.46bc 0.32d 190.00b 33.00ab

“See Table 1.
YMean separation within columns by DMRT at 5%

Perennial ryegrass ‘Palmer I’ oA Ni= Ca 2.0me/LelA 353%, K=
Ca 1.0me/LoA 4.2%, Zne= Ca 2.0me/LolA 6459 ppmez 7} =X vk
A Fedol glRen, P FAHETANA 1.67% Fer Ca 4.0me/LelA]

1558ppm o2 7Hg =kow At 2 ZpolE HolA| gkt

_15_



Ca %2 Ca 8.0me/LellA 058%, Mge= A8 1olA 053%= 7F4 =
et Cavs &7 &5 F7Hetd oy Mge W E Ca %71 =&

F2 wlobAt 4% myw 24 Aol foI7 A ATHE .

Table 7. Effect of calcium on the mineral elements of perennial

ryegrass ‘Palmer I’

Treatment”
(me/L)

Ca-0 346a"  167a  4.14ab  0.34d 0.53a 96.06¢ 61.41a

N(%) P(%) K(%) Ca(%) Mg(%) Felppm) Zn(ppm)

Ca-0.1 3.44a 1.64a 4.18a 0.35d 0.46b 116.13bc  59.97a
Ca-1 3.49a 1.29b 4.20a 0.36d 0.42¢c 111.13bc  58.39a
Ca-2 3.53a  1.36ab  4.13ab 0.41c 0.43c  124.60abc  64.59a
Ca-4 3.45a 1.29p  4.14ab  0.48b 0.38d 155.80a 55.01a
Ca-8 3.36a 1.24b 4.13b 0.58a 0.39d 137.40ab  52.84a

Ca-8 - Na-8 3.39a 137ab  3.85b 0.51b 0.38d  131.00abc  55.47a

“See Table 1.
YMean separation within columns by DMRT at 5%

Kentucky bluegrass ‘Nassou’ ©A N2 Ca 80me/LelA 3.76%, Fe=
Ca 4.0me/LelA 152.93ppm, Zn< Ca 1.0me/LolA 5241ppmo. & 7} =X
T A gzt el xr gl P FA g el A 1.3%, K= Ca 1.0me/L
33%= 7HE =kal A Agztel] FeAe] AUk Ca= Ca 8.0me/Loll A
0.39%% Ca %7} =5 S7F sklem, Mge 232 Ca 571 =5

75 asts AFE Hol Cash Mgrtel 43489 HEAAE A

Hl-r

L)
ro
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Table 8. Effect of calcium on the mineral elements of kentucky bluegrass

‘Nassou’
Treatment’
N(%) P(%) K(%) Ca(%) Mg(%) Fe(ppm) Zn(ppm)
(me/L)
Ca-0 3.42¢7 1.30a 3.21ab 0.28d 0.41a 93.71a 51.90a
Ca-0.1 3.62ab 1.11b 3.26ab 0.28d 0.37b 111.00a 50.45a
Ca-1 3.63ab 1.04b 3.30a 0.28cd 0.35bc 112.38a h2.4la
Ca-2 3.58b 1.15ab  3.27ab  0.30cd 0.35bc 138.80a 49.86a
Ca-4 3.63ab 1.20ab 3.2lab 0.36ab 0.33cd 152.93a 44 96a
Ca-8 3.76a 1.15ab 3.14b 0.39a 0.32cd 115.60a 45.77a
Ca-8 - Na-8 3.73a 1.08b 3.01lc  0.32bcd 0.30d 117.60a 215.10a

“See Table 1.

YMean separation within columns by DMRT at 5%

Tall fescue

‘Boonsai 2000’

A N, P, Mg+ Ca

=

O -

oEess e

S FAR Boli Ca WHE BEJl 2845 FleE 43S Bl
53 Fet A ws) AeToh 458 71 Fel F7b el Ca

4.0me/L A 2] 7ol A= 166.53ppm O =

Ca®l #%7} &5 Shootl Ca FHe ==, 79 S+

3T =2 —

A, 1976; Horst M., 1986)°] t}.
KE 3873 Creeping bentgrass®} Tall fescueol A+ Ca 8.0me/L,
Perennial ryegrass®} Kentucky bluegrassol A= Ca 0.1lme/LolA 2ol
Bok=d Cad &A= K9 sE9 Cadl &A= W

5, 19729 418 A4S B,
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Table 9. Effect of calcium on the mineral elements of tall fescue

‘Boonsai2000’

Treatment’
(me/L)

Ca-0 3.67a" 1.32a 3.72d 0.31e 0.66a 95.35¢ o4.25a

N(%) P(%) K(%) Ca(%) Mg(%) Fe(ppm) Zn(ppm)

Ca-0.1 3.63ab  1.30a 3.92b 0.36d 0.59p  117.71bc ~ 53.46a
Ca-1 3.60abc  1.25a  3.89bc 0.36d 0.59b  127.21abc  55.99a
Ca-2 3.52bc  127a  4.05ab 0.40c 0.59p  149.80ab  54.85a
Ca-4 3.36d 1.29a 412a 0.45b 0.58b 166.53a 48.93a
Ca-8 3.46¢ 1.23a 3.91b 0.55a 0.59b  137.60abc  55.71a

Ca-8 - Na-8 364ab 1.18a  3.74cd  0.45b 0.57b  126.00abc  55.77a

“See Table 1.
¥ Mean separation within columns by DMRT at 5%

F71d e WstE FHaslstoolnt B At Y AFE ERY F
geErl B o3 mdlk 7o wskEd Ca 80me/LAH# ¢ Ca 80 - Na

BOme/LAeIe Adz B o BEE AKWA A G AZH |
e Aok gonz BAYY f94S nItE AU & 5 Aok

upeba] 2 Al Ao i T o] Fr]HFe W digh A3 <
I
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Creeping bentgrass ‘Penn-Al’ , Perennial ryegrass ‘Palmer 1’ |
Kentucky bluegrass ‘Nassou’ , Tall fescue ‘Boonsai2000’ 2] A& tjdh

4o Qe 2N A e

Creeping bentgrass ‘Penn-Al’ , Kentucky bluegrass ‘Nassou ¢} Tall
fescue ‘Boonsai2000” €] shoot A2 Ca 4.0me/Lol A, Perennial ryegrass
‘Palmer I’ = Ca 2.0me/LolA 7Hd <435 st

Creeping bentgrass ‘Penn-Al’ , Perennial ryegrass ‘Palmer @I’ <}
Kentucky bluegrass ‘Nassou’ 2] ¥z A5 Ca 10me/L, Tall fescue
‘Boonsai2000’ & Ca 4.0me/LolAl 718 Gt AT A2 itel] & zFo]+=
iAot

Creeping bentgrass ‘Penn-Al’ ¢} Kentucky bluegrass ‘Nassou 9
o1 =

#d4+= Ca 4.0me/L, Perennial ryegrass ‘Palmer I’ &= Ca 1.0me/LolA

7H4 wokow Tall fescue ‘Boonsai2000” ¢ A<= Ca 4.0me/LolA

74 kA RE Ak frejdel gldth

AEAY FrIGESES Ca A &7t =S5E Caddol ok, wt
N2 Mgdt#e Z4ston Ferx Ca 40me/L7HAE dEo] 7184,
N, P, K, Znt & 93] gt}

A5 JEAFA dolA] AA e o] &S HIgre hEAo] e
of g¥o o] AT Fol A& H F ASS IAskAtt
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