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Effect of Serpentine as Soil Conditioner on Growth of Turfgrass

Tae, Hyun-Sook - Koh, Seuk-Koo - Kim, Yong-Seon

Turfgrass & Environment Research Institute, Samsung Everland Inc.

ABSTRACT

The objectives of this research were to investigate the effect of serpentine as a new soil conditioner for
growth of turfgrass. To achieve the goal, pure sand or mixtures of sand and serpentine with various ratios
were tested for soil physical properties and the growth effects of perennial ryegrass and zoysiagrass growth
were compared.

Major results of this research are summarized as follows;

1) Hydraulic conductivity of 10~30% serpentine mixtures were observed within the range of 1010~901
mm/h, which is good for USGA recommendation. Experimental results of pH and EC for various mixtures
indicated that the 10% serpentine mixture was the most suitable for turfgrass growth.

2) Perennial ryegrass treated with 10% serpentine mixture showed the highest visual quality(p<0.01) among
all treatments. And serpentine treatment was more effective to improve visual quality of perennial ryegrass
than that of zoysiagrass. The treatment of 10% serpentine had better visual qualities than that of 20% in
both of zoysiagrass and perennial ryegrass. Treatment with the right amount of serpentine extends green period
for one to two weeks during early winter in both zoysiagrass and perennial ryegrass.

3) In perennial ryegrass, the treatment of 10% serpentine resulted in an increase of total dry weight compare
with those of zeolite or barley stone, and also dramatically promoted the dry weight by 15% compared with
sand 100%(control). Total dry weight of zoysiagrass treated with 10% serpentine was 9% higher than that
of sand. These results indicated that serpentine can be a good soil conditioner for both zoysiagrass and perennial
ryegrass when it is blended with sand within a range of 10 to 20% by volume.
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Table 1. Particle size distribution of serpentine and
used in the experiment

Partide size >2mm Z-Imm 1-0r.r51m 0,5-0.12n5m 0.25—(;#31 0.15mmg¢
Sand(%) 0| 400 420 410 10 1
Serpentine(%)| 0] 730} 270 0 0 0

Table 2. Chemical characteristics of serpentine

Sio2 | Ca0 | MeO | Fe203 | Al203

Serpentine| pH %

data 89 | 300 | 33 | 380 | 110 ] 15

a: Sand

b Serpentine

Figure 1. Sand and serpentine

1) FA EY o]3lety &4

AFEAO] ] AWHE AR AR dotEy
2F B AREY EHE Wutd A Qo] EE £-2n)

Z 727 10%, 20%, 0%AEAT) &8 g pH,
EC, £49E, B4A BEAS ZAISETE AFEY, B
A 22 EF NGA S/HES pHe ECE EY 348
B (Y7169 74, 1988)9 met 245ttt &
F 71ZEA FAA S U3 2ol TR K

B hiEe, 1995). T8 B E4ETE Dacy's
lawol] ]3] 74]"}5}‘34 T3
Ks= AtAH 41

&714, Q=R aH=5%z L=AgZo°]
A=9aA: t=A7

B2 1000 9] AED ERS A
OS2 10kPad g 7leld EYFES 94
g "PEHE Q"'d O EY T3S 38192, EY
o) AZYEE 100m 9 zHEJM] FE AP g
] %2‘15& The 16TE 288 AX7)oA U7
= TN F AFE 273l AXYEE AL}
Atk wpA e R EqRe] WdeH Ve £AYE
g FuFE S & Al g8 A& A
W EYG NFAT Yt v FREE AR
€ 2moldY AEE JHIEE sie o BE A
ol o] &3tHTHTable 2 #=x).

9'1_5
ﬁ_ﬂ.
©
ot mE

[o?

ol

M

) 2 A5 43
TEAoY A7 22 ) Ak A AR
ol EF NFANZ 848 750l JAEA gopr iz
A W ZEAX AR ZHE YPHER EFT
The =409 g 209 Afd vXe 9%
ZABIAT. o1F sl 71E FZ AAFAQ Wy
I AL EE BLTE FRon, ARE MEAS
HHE SHMHE 10 : 90, 20 : 80(%, V/V)¥ EFst
Ak 941y FEA 7 ARE A& v ¥ 2
o 9AY Y FAE IFeL(2000d 69), elolE
£ 3 iY 3R 671420009 129)744 1Y
AR AYY FES MR Adsty 27 7}
HOog AeFE TARIIT EE AE7E 4499
HAgReH 74 A2 JHERe R syt

3) 84 9
4Kle) A 5

w9 w4 e
7 B}t
AA F4 12 G40 Ao, BEsL vl R
2m Zre gol Ag gl AHoln, el Ha) 9
E gHo] AF H4olx Wirt v)$ Fom Ar)r}
%%°1d A5 JAE FANYL WEFF IS
AAMNE 2B FTE AHE oE FE ol Y2
ZE 7)ol AAS T AAE e Sl o
oA o 70 T LR A7 AZA O AEF



20024 8A]

£ ARAZA AHEA ) Bel9] 43l PR 9% 89

& 2439t AF Aol i £A4 4L SAS
Ver. 6.12(SAS Institute Inc., 1996)& ©]4-3] HAl
Haor EAEML Duncan’s multiple range testZ

piies

m. #z 3 D3
1. BAl B Olstatn 54

Aol M FAM RS EY pHe ECE AN A3,
Befoll AHEA S ER/E A pHrt Bolglom AREA
o 8ol 20%°1% HE FL¢AEY(75~80)& 9
ACHERIFEESES 5, 1996). A Q2lo]Eg} Wukd S 3
e AT pHE st ot AR ok 7hE
A Foll B2 pHEsPE A3k ECe B A&
oA BF =3t AF oy A3 A% WA
03mS/m °l3t2 EA=HAUY B4 24 23 94
1.0~025m7t 80%°1°49) Refe F54%7F 1,063m
/h, £ALE = 140g/cm3 o]0, AREA 9] A9 o
A7 Zefol v v F3 124 REFl w} A
4 100%2 & A 13500m/hE 22 1063m/h
of vis) 108 olFo g A uEerdth skAe, Eejel
et AREA Y EFgo] S/ E 2358 FFERE
10~15% 7238k 1010~901m/h, £HYUEE 2~5%
73k 1.41~1.45g/cm3 9ol TEHH UK Table 3
Z2x). v F= HI(USGA) 7Ised BEH 189
A ARl W EALR S B FEEEr 30

0~600mm/h Aolol] IO Hrjwt Eoke] FAdof 9l
o Azt FAI7F fle ALE FHsta JATHUSGA
Green Section Staff, 1993).

AT 24345 18T 9 UF g2 B5AS 9T
o AlEA AAZE DA Rk A gstA] @A 2
of AHEAE 10~30% &8 A$ F4A57F 1010~
901mm/h Abolol] EESIEZ Arjo] EEROT E &
A7t Y& AR dFHAT 2o Al QEolEE &
e 749 E7Fe] T7H wel Beael FukEA
oo o]¢} gl R Autg TE A 23]H
HpAdol 2 Yol ok USGA 7|&d WEH 5
£% o EYY IFEL H~H%7F FL AL
AABEL el £ AlglA 24 FA A5 £2
AE BF o] 21 WEATE AR Yebyt

/'_\al

2. T

0z
0
0%

1) RE

1) e

% 3 AL IR AR TR 7~1297)
A dole) ZAP} AAENACE, HA) RS HEGS.
2 g7 A24E FRE 2N 23, ALl
10% A2)79) AUEA(turf viswal quality) o) 71 %
FAET ARY 10%, BUH 10% AzdTe £ow
AsHgrE B8 Azl 7od fz7e AnEdel 7t
AR 202 ZANRCH o)k ATHE NF T
2 A As FARCE $9F Aol Bt
AnAoRE A 10%F QD AT B 2

Table 3. Physical and chemical characteristics of different top soils

Treatments o | EC(mS/m) g’r‘fgilcﬂé;ty w gs& o Bulk d(eg“/scltnfs,) Solid phase(%) | Gas phase(%)
Serpentine 0% Sand 100% 6.7 001 1063 123 1.40 54 46
Serpentine 10% _ Sand 0% | 73 | 007 1010 118 141 5 5
Serpentine 20% __ Sand 80% | 77 | 010 90 114 16 5 m
Serpentine 30% Sand 70% 8.0 01 901 11.2 145 57 43
Serpentine 100% _ Sand 0% | 89 | 021 13500 50 146 5 m
Zeolite 10% Sand 90% 71 017 1025 145 150 58 42
Zeolte 20% Snd 80% | 73 | 01 %5 169 146 % m
Barely stone 10%  Sand 90% 7.2 0.20 1032 109 151 58 42
Barely sione 20%  Send 80% | 74 | 0% 1051 105 147 5 1
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Figure 2. Effecis of various blending ratio of serpentine,
zeolite or barely stone to sand on visual
grading of zoysiagrass.

a-c’ mean of 3 replications on visual quality

*: Nof significant at 1% using Duncan’s multiple range test

Figure 3. Zoysiagrass at 5 months after seeding :
Control treatment of 100% sand(Left),
Mixture of 80% sand and 10% serpentine(Right)
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Figure 4. Effects of various blending ratio of serpentine,
zeolite or barely stone to sand on visua
grading of perennial ryegrass.

a-c mean of 3 replications on visual quality

*. Not significant at 1% using Duncan’s multiple range test
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Figure 5. Perennial ryegrass at 5 months after seeding:
Control treatment of 100% sand(Left),Mixture
of 90% sand and 10% serpentine(Right)
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Figure 6. Effects of various blending ratio of serpentine,
zeolite or barely stone to sand on dry weight
of zoysiagrass.

a-c' mean of 3 replications on visual quality

*: Not significant at 1% using Duncan’s multiple range test
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Figure 7. Effects of various blending ratio of serpentine,
zeolite or barely stone to sand on dry weight
of perennial ryegrass.

a-c: mean of 3 replications on visual quality

*: Not significant at 1% using Duncan’s multiple range test
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