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Effects of Source and Mixing Ratio of Green Topsoil on
Growth-Quality of Creeping Bentgrass

Park, Chan-Bin, Kyu-Seog Hwang, Yong-Beom Lee
Dept. of Environmental Horticulture, Seoul City University

SUMMARY

This experiment was carried out to investigate the effect of mixing ratio of soil amending materials
such as peat, perlite, active carbon, and zeolite on the growth and quality of creeping bentgrass
(Agrostis palustris var, Peuncross). The results of this experiment were summarized as follows:

1. Nitrogen content of clippings was increased by the treatment of peat and active carbon, but the
other phosphorus, potassium, calcium and magnesium content were increased in addition of.5% to
10% of peat, and 2.5% to 5% of active carbon, 10% of perlite, and 4% of zeolite.

2. Fast growth and good quality of bentgrass were showed at the addition of 10% peat, 10% perlite,
2.5% active carbon, and 4% zeolite. But over treatment of peat and active carbon induced inhi-

bition of root growth and occurrence of disease,
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Table 1. Chem1ca1 propertles of mlxed soil used 1n this experiment. (1988. 9. 9)
Materia pH O.M P.O, . Ex. Cat1or1 me / 100 g) CEC
ateria T —
: (1:5) (%) (ppm) K Ca Mg me/lOOg

Soil(Clay loam) 6.90 1.17 108 0.265 5.24 0.89 7.84
Sand 6.79 0 12 0.163 1.55 0.19 1.83
Peat 4.57 38.03 13 0.279 18.48 5.13 35.20
Active carbon 8.82 39.68 70 1.147 5.15 0.61 31.20
Perlite 6.93 0.26 16 0.400 5.88 1.31 9.60
Zeolite 7.77 0.05 18 0.348 17.20 4.13 46.00




Table 2. Mixing ratio of the soil amending materials used in this experiment

Treatment Sand
(%) (m?)
Peat (N 0.4
5 04
10 0.4
20 0.4
40 0.4
Perlite 0 0.4
10 0.4
20 0.4
40 0.4
Active carbon 0 } 0.4
25 | 04
5 1 04
0 0.4
Zeolite 0 0.4
4 | 0.4
8 | 04
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Peat Zeohte Actxve carbon
() (kg)
0.00 40 41.6 6.6
0.02 40 41.6 6.6
0.04 40 41.6 6.6
0.08 40 41.6 6.6
0.16 40 41.6 6.6
0.04 0 41.6 6.6
0.04 40 41.6 6.6
0.04 80 41.6 6.6
0.04 160 41.6 6.6
0.04 40 41.6 0.0
0.04 40 41.6 6.6
0.04 40 41.6 13.2
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Table 3. Growth of creepmg bentgrass ‘Penncross’ as affected by each sources rate in 1989.

Treatment? ‘ Chpmg yvield Root length Root welght Disease”

(g) (cm) dw /100cm?)
Peat 0 714.0 16.5 11.2 1.7
5 | 726.7 17.0 10.8 1.0
10 751.1 18.0 10.0 1.0
20 753.9 18.5 9.7 2.0
40 5 716.4 18.0 9.8 3.3
Perlite 0 718.7 17.5 9.1 2.6
10 751.1 18.0 10.0 1.0
20 } 714.4 16.0 11.4 1.3
0 709.6 15.0 12,5 1.7
Active carbon 0 . 734.8 18.0 10.1 0.7
25 751.1 18.0 10.0 1.0
5 | 695. 4 18.0 9.3 1.0
10 | 662.2 18.5 8.7 2.0
Zeolite 0 590.1 19.5 11.0 1.7
‘ 701.4 19.0 10.5 0.3
751.1 18.0 10.0 1.0
16 | 585.6 165 9.3 1.3

Sand i 637.9 17.5 11.2 0.7
Soil(Clay loam) ’

558.3 13.0 8.7 2.0

¥ Phythium and rhizoctonia: 1 : No infected
2 . Medium infected(over 30%)
3 : Heavy infected(over 60%)

Table 4. Correlation coefficient between physicochemical properties and growth of creeping bentrgass

‘penncross’.
Chppmg yleld Root length Root wexght
Bulk density —0.541* —0.494* - O 232
Porosity 0.541* 0.451 0.254
Hardness subsoil r —0.529" —0.631* —0.345
Infiltration 0.132 0.339 0.228
O.M. —0.425 —0.511* —0.514*
pH i 0.565* 0.227 0.133
CEC : 0.205 0.054 —0.252
P.,Os —0. 562* —0.680™ —0.328

*, * Significant at P=(0.05 or 0.01, respectxvelyA



2 HHES EA LA, LR B ok ES o]
Fhel mAS gy kel EFRS ¥4 e
AT C191S) v kel g o g Qle
U] gk Bl 9 @S MAAE S lE Aol
SRS 2] hEH BEo R &M RSE FES ik
g ¢ olg s AzhE
Flgca s G 4 ol o wEeks wR
B E s 2 & 59 vk DR a s M

fag o

o whit #A A Fi-S PEFEENAM 45-5.3%
flgs vl e La}*-‘—t— 3~6%°] EHRTE

& whFreht B EEKE
ot} whiel ey Jﬁﬂ@ﬂw %F’q %i ol
4.26%2 A b EEEl sl s KiEg JERd
=), ol Xale] &5 WRiksESo] %MXM 541

ol A EEHIR! £H P &

HoZ B} #A FH S-S LR ErEikSel

Fol mme == mmsEldon, A etol Bl
e ?& srolH o, yhel] s eto] Eofl Ay
ol E WolaR] gl

R 2;;—?: A0k 5~ 10% EERES) HElolE
10% EFEEC] A shar, it tikdaz 11 o] F0b

gholl el & /}kl > S o, Weeto)Eir
ER o] W = Pl o) vhE EFEE B)
& 0.84~0.88%% ‘1 KigE B g ER
Eoll M= 1.21% 5 VERRtovh LR EE flH S
R M= 0.7 ~0.9%F2A wW {d@hE Rk
53] 1) ERE AYr 0.21%2 A 1) w4 &
5 vl

R W TR

o1y,

,_1_0

FREAEAM 3% L 1S vERY

Table 5. Effect of mixing ratio of soil amending materials on mineral component in leaves of creeping

bentgrass ‘Penncross’

Treatment? ‘ N
(%) 1

Peat 0 ﬁ 1.88
5 1.78

10 1.90

20 } 5.06

40 5.19

Perlite 0 \ 4.53
0 | 4.90

20 453

40 | 4.93

Active carbon 0 “ 4.58
2.5 4.90

5 ‘ 5.13

10 | 5.27

Zeolite 0 | 513
4 ‘ 5.19

8 4.90

16 | 4.74

Sand } 4.25
Sml(Clay loam) 1 5.17

( 1‘)88 11 5())

K Mg
(%)
3.51 0.317 0.264
3.41 0.316 0.264
3.28 0.303 0.272
3.13 0.310 0.248
3.09 0.332 0.256
3.11 0.343 0.236
3.68 0.303 0.272
2.96 0.325 0.224
3.30 0.286 0.240
3.17 0.308 0.244
3.18 0.303 0,272
3.19 0.364 0.252
3.17 0.257 0.240
3.43 .292 0.242
3.49 0.297 0.256
3.68 0.303 0.272
3.28 0.284 0.242
3.05 0.366 0.270
0.321 0.240
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Table 6. Effect of mixing ratio of soil amending materials on mineral component in roots of creeping

bentgrass ‘Penncross’

i Treatment? ] ﬂNgv
(%) l

Peat 0 \ 0. /1
5 J 1,08

10 | 1.14

20 1.99

40 ! 2.25

Perlite o | a7
10 { 1.54

20 | 1.46

40 1.26

Active carbon 0 0.84
2.5 1.14

5 1 108

|

10 | 1.25

Zeolite 0 0.77
4 0.76

8 1.14

16 ‘ 1.08

Sand ’ 0.58
Soﬂ(Clay loam) 0.56

0.25
0.43
0.42
0.53

0.40
0.46
0.43
0.35

(1988 11 30)

Mg
(%)
0.89 0.013 0.378
0.95 0.021 0.278
0.83 0.022 0.222
0.77 0.023 0.214
0.74 0.036 0.172
1.62 0.063 0.338
1.43 0.049 0.262
1.20 0.035 0.254
0.92 0,038 0.130
0.70 0.049 0.132
0.83 0.049 0.112
0.88 0.048 0.168
1.00 0.044 0.182
0.83 0.014 0.330
0.77 0.021 0.340
0.83 0.049 0.112
0.94 0.027 0.248
0.84 0.013 0.178
0.62 0.009 0.228
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Table 7. Quality of creeping bentgrass ‘Penncross’ as affected by mixing ratio of soil amending

materials.
- T;;;ilment’ T Shoot}clei;sklty o WﬁCi;)lor rating® VlSlblf;zunf‘illtyl o
(%) No /1()()cm2
Peat 0 | 1131 7.63 7.3
5 | 1290 7.83 7.7
10 1378 7.91 3.0
20 1329 7.87 7.6
40) 1300 7.67 7.4
Perlite 0 1202 7.73 7.3
10 1378 7.63 7.7
20 1278 7.57 7.4
40 1250 7.50 7.3
Active carbon 0 1212 7.43 7.5
2.5 1378 7.52 7.9
5 1328 7.59 7.8
10 1352 7.62 7.6
Zeolite 0| 1283 7.67 7.7
4 1385 7.73 7.8
8 1278 7.90 7.5
16 1166 7.73 7.4
Sand l 1250 7.33 7.2
Soil (Clay Odm) l 1268 6.60 6.0

* Symbols are the same as in Table 3.
: Yellow, 5 @ Light green, 7 : Green, 9 : Dark green.
¥ 3 : Very poor, 5 : Poor, 7 : Good, 9 : Excellent.
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Table 8. Correlation coefficient between physicochemical property and quality of creeping bentrgass

penncross

Bulk density ‘ 4(121()
Porosity 0.203
Hardness subsoil ‘ —{).141
Infiltration \ 0.170
O.M. ‘ 0.195
pH 0.190
C.EC 0.139
P.O [ —0.067

* ** Significant at P=0.05 or 0.01, respectlvely

—O 781** *0.753*‘
0.765™ 0.737
—0.782" —0.767"
0.201 0.241
-—0.569* —0.561*
0.575" 0.616™
0.427 0.195
—0.846™ —0.828*
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