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Effect of complex fertilizer treatment on a recovery of reduced
turfgrass caused by competing with trees in golf course.

Duk-Hwan Jang*, Ho-Jun Kim, Tea-Wu Leel, Gun-Wu Kim®
Korea Turfgrass Research Institute, ‘East Valley Golf Course, %Ji San Golf Course

ABSTRACT

This study was conducted to effect a complex fertilizer treatment on a recovery of
damaged turfgrass caused by competing with tree at area under trees, and to seek for
effective management system on damaged areas under trees in golf courses.

Auvailable phosphorous and potassium were enough to grow up turfgrass in plots of East
valley and Ji San Golf Club. But these plots were acid soil ranged from pH 5.3 to pH 5.5,
so that lime fertilizer was required for improving the chemical of soil. The effect on
complex fertilizer showed significant for the recovery of damaged turfgrass. Turfgrass
recovery ratio by complex fertilizer was better in low-density(LD) section of fertilizer than
in high-density(HD) section of control.

As the result of surveying turfgrass characters according to dates, dry matters in HD
sections of control plots were higher than these in LD sections of fertilizer plots in 6 Aug.
before sprinkling a complex fertilizer. But dry matters in LD section of fertilizer were, on
the contrary, higher than in 6 Sep. after sprinkling complex fertilizer.

In view of the result so far conducted, a turfgrass recovery to LD sections of complex
fertilizer was batter than that of HD sections of control. Sprinkling complex fertilizer on
turfgrass damaged by competing with trees will maintain the turfgrass growth, even though
happen to compete between trees and turfgrass.
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*Corresponding author. Tel : 031-781-6440
E-mail : turf@ktri.or.kr



At 5t
S2|X

x| M19% M13(

(200

5)

er

M

oy
I Tﬂemﬁﬂsi
o ﬂ”o# ﬁTJlo_ﬁoEeﬂﬂ
=y H—T‘_ X =0 1.l;o .
- Eoiﬁﬂﬂﬂﬁatod._ﬂlﬂx);
) OATQHTAATHEWQ%QWA
z %wiﬁﬂimfi s =
S —_ —_
o uf&w%%yﬂﬂm«mmmum7 eﬁ%ﬁﬂ
= @uﬂ.% ﬂ%%éﬁ%mﬁo_mﬂ %WE__OQ%QM
- T d.lmA ,o|ALﬂ Ld| oo K n,mo],ma
D T3 5 o @\Qr% W].% K W
— 53 =0T o 2 i i I = ¥k S S o Ko B )
%ﬂﬁwsﬂwﬁfﬂbwﬂt&ww %ommwgnmw%%m@%xm
n_wwﬁ_uﬂmﬂmﬂwﬁo._@mwwﬁozﬁwwkﬁw W]nwro‘.w_muowo?m*@ﬂmwmi
17Iia zo me_tiumﬂiﬁ oxﬂdwgam]é%to,uﬁrua&ﬂdu]%
~ @.l,m.ﬂ TL_‘_-/@A ATIOW]or. = — iy —~ = R
WWQ»TOQM%%%% ﬂlmomlmo%%&]lWﬁoﬁWmmﬂw‘@wﬂw
y ;&_,o_aogl S Qv P = _Mqrﬂrﬂ@ }&?.q@j]r
= qi;mfiigiioToim%!i
& o Eﬁowmdeo_aﬂ% o= ﬂLM71ﬂ,ovo_aﬁ,MMWMmﬂ%
1xrﬁod|§ﬂﬂ Aoplm_mimuW%ﬂ@ommMEﬂfrﬂﬂukc%OQW
e =0 —_— _ —_
éwﬂﬂmwofxﬂq 7ﬂﬂﬂ%ﬁ%m%ﬂwﬂA&a¢mﬁ?$
g Vu@%@&%z zﬂmﬂi.ﬂoaﬂzﬂw%. g ) W
dﬁﬁoq_#o‘Aﬁ HT]_AOO S ] .PAI,Q &Lﬂl_/udldﬂ%
iﬂ.lmﬂ = o %1;_0 = =y & o %ih%%
ﬂ.udldl ﬂ.rﬂllo‘lﬂmﬂ 3 ~B ;Hfzoo:d A s
ﬂc_eummb‘ﬂ\%%@oﬂmﬁf@‘ol No ol % pmw%1aaﬂ_léwum
M«ﬂéﬁmai%waxﬁi),wﬁ dunoo»@ﬂﬁ oﬁoéaomﬂa%
zmq,wu e E o @mz@ gc_awgofaﬂﬂ 7@mﬂmqmq
o,émnwmwnlmeﬂaﬂ%owﬂn %auﬁmq M T 5% T
® o zox_.7zagﬁgﬂ BNy a- ﬂgﬂo_aﬁgﬁwﬂﬂ?%g
ﬂzqiﬂ?@fjjg kg @i%if
Nﬂﬁ1r . > T o ],l.l Ho T
Lﬁaoﬁx%}mwﬂm%&ma wAazﬂ@Lw%goTxxnwﬂumﬂ]aﬂ
duduqﬂao_,f‘ﬁWPMM 1r‘mAn omruaadﬂl»ﬁﬁoqq ﬂmm,ﬁoﬂdﬂ
mmi_zfoﬁ% 4& w_D,&zfm 11W®Vo ﬂﬂoﬂ}ﬂ@%_d
O HTH%HTQ.:;}EOQ 1.rOL dl,HA.A]OXO»Odﬂ,Mﬁo;i_/ ﬁlllﬂ
E_Ea a_umﬁT‘llQ‘%9e§_ ﬁoo»‘_oO]wola_v dw._:.7ﬂ,.o|
nEEe CEEE N zzmo@mhﬁ a@%waqw%ﬂ
1Eﬂﬂz%%ﬂkmmﬂuﬂ oﬂ@m?ﬂﬂwoo@@.&ﬂ?
or T A ‘u_,AJ;oSSVv,H do = ™o o iao,ul ol
ﬁoﬁowlﬁ]otﬂlﬂ”\hﬂﬂ,UIEﬂ_/LLWfQM],mﬂ_ = @Mm;ﬂ_‘OI
S 5 jstm WA T 1&11.)7J%§.1rx o
it SN 3 = ® o < i ™~ S ™ 5 il
oqﬂ}ﬂuﬂm)sﬂﬂwwi%&;%%wz7ﬂg
7ﬁock%mq,ﬂﬁ0Mh4 ]ﬂmlAT,.klﬂn_duEeWo
+ﬂam1mﬂ11d|m&ﬂ1ﬂorﬂa«ﬂ@%ﬂﬂg%
N ;%MM Eozoq_iﬁ.coﬂwhvo
1@%@%@%Wﬂd@wm
_,oﬂmﬁwl;u% w0
! AJlouofz
T o A
@‘lﬂqﬁ_%
A_U_n

=]

i g 9

B

=

Sl

5

FA
ol q}

=

=

3}

R

AlH]

12] u e
60%A S 7+A
o ._1_/\] Z_],

[*)
U]i]x] o)
W'ST:D]'(G()SS ot al
).

Al e



o 5
aﬂ%tNrA
_%?zmmﬂz
M@ﬁmw«ga ® o o
0
%0 gvmr,m o W ;ﬁ w_mw Wﬂ 4 Eﬁ M_e
SERS LW Fripdg
4ﬂﬂm_@z_o ﬂé; =
ﬁarﬂ% ﬂgﬁ_m_h T T
ﬁoﬂ.ﬂv\llﬂ.ﬁmu‘lﬂ IWO.A ‘.UH‘;M‘H
o ol _z.e o &o ~ o nml X —
_szaﬂ E ﬂ;ﬁd]@é #am/oExJNﬂHP
ﬂmﬂorine ogmm%ﬂ% Ewmeaﬂi@7~|
‘Uhﬁo oF s O — ﬂWE _._hﬂ,p!a?
Lﬂfﬁoﬁw %mﬂ%ﬁu " Aﬂmwi@ﬂﬂ W= T
w M ow RE W i JELE,o%aaﬂﬂ © T
_schA . % B S o B e %J}dk
0 =) £3 |_ Eue | Eﬁ.Eaﬂlvo7dﬂ
ﬂeoigzﬁog m% oy o _ - Mﬂ&ﬁ M%rz ﬁw?_@a
cute iz iz n_x izii%ﬂ SLETS:
—_ _— \Xrll —_ X — — O o — <0
FE??@AE.&WHOM%{ - Mo]ﬂhmmﬁoprWa urtmmﬂmMﬂwECimel
TRz ﬂ%ﬂrx = o il E 2 Gl ax o "R
dlmmﬁﬁg%%mﬂecpé |m*m1meMﬂﬁtLﬂqumawﬁdr.M,ﬂ?
.,o@ﬁa_qwgﬁumﬂ%ﬂ t&]o oOpgaﬂ‘_mM%n_rmﬂ]omwrbomﬂ
T]ro OOAEI..O L»OE . Oo;o‘_uu .,Jl
ofr ] < JﬂMﬂSow‘ o = ﬂroi‘mmXoTuT_&oH}r ﬂ_x
LAy z : EE A 2= L
o] B ﬂWC;OL ‘A\I/‘murA ‘Wdﬂ\tﬁo ™~ @l‘m}‘.ml
?11% g o m M A 00 — og_d.@P}
o 1_M01r‘:1_1| 0 ‘I\I;LfO;»@MJ_ﬁ!LL‘I_/‘%O‘ILI POI;O
ﬂ%a%aaqs m.ma(}éi}%%kzé% <
PvamoUF_,Tv ‘._o|u w2 %.m,,ou,:‘_‘m_nxA‘_w 71rn.m06 ﬂoﬂ%&o
_AL‘J‘ = EE ]Z‘.#,A d.lluﬂ J;HJI _—
laluﬁﬂuémAEb&My,) Agﬁmmx %ﬂ@%ﬁ%#7.x}d
d;A:L o ]ow;ouqur ;o]ﬂ Mo,mh1r7o nm:JIpL147Jl
T éé@ﬂmog%mﬂzg o 5 DR A1iﬂwgoga>.
;Lx@%?meﬁgk1%e o w cﬂoﬂkooo%ﬂoéehﬂeﬂ1
ﬁn%Aé @rgﬂxﬁo# Dv,v1r1L ® o o ;ofm;@ot G -
ﬂmﬂﬁ_T R ,mbk_ﬂiw.mvﬂ.nﬂ G,W:‘_ Exoﬂ o B2 B s
#1%%Mﬂﬁw@ﬂmﬂxﬂbﬁomm%a .W%mma.izml goﬂmﬁge%sdl%
Swﬂﬂu%nﬂaaﬂjﬁAWﬂDﬂL?M%9mu§odru§xmﬂza E%zwn#m%
mﬂﬂxéaﬂ%1éﬂolhm@mm%;g#ﬂ@ogz L 5w b
q%ﬂPm;a.onmxm.dAmosoAH44uéﬂ%w%%l T
P~ e i —_— ]J.O = .
a:ﬂowamqumXomﬂ(ﬁo;l;mﬁ%qﬁa%aﬂ&ﬂg%%eo7
JﬁNEL_mHmig@Mlnﬂd\o]meixL{Ei wﬂeEO.ﬂHMﬂLAT —~ 3
R = a O1.|9]0X = — M 4%1},_% ﬂﬂ70fc€
lﬂoa po#4;o TS Ea;ooﬂ% olp w x o ¥ Y
B mﬂaramo 14%0111# Oaﬂﬁdz, T gﬂvvo
AEHJ;LJW%W%5mLoAEWaﬂ34ﬂu Tﬂzmmim_ﬁgwaf —
amwem# 3 mAm,@ﬂr@HAWﬁﬁ%ﬁwmﬁggmgmAA @ﬁﬂ
Eﬁelﬁmuwalﬁh.AAEM/oMmmuuo1;%&7&5%?%01,"0*%%?7?
#@Mzmﬁt,%moAmﬂyg,mﬁz%ﬂE@ @ogﬂﬁ@ﬂ@
< ﬂi afimui Moo EimﬂL%Aro.]ﬂ ]c_owﬁ
o mAmﬂurﬂ Aﬂ@%% < %%L#ﬂa%ﬂd T
mauﬂﬁxowa LW1}@¢1 Hzﬁaj v
S%5 ifi?@} sifg
< =3 J T ﬂ_oﬂlk
gdmmz%m %Cg%%%&]Mgﬁoaﬂi%
® A%mﬂﬂ%ﬁf goohzmﬂék1ﬂ
iOoomﬂo Xk @.M;oé1
1:.;1.@ Mﬂﬂi,mlod\ewaﬂWAZt.AAa
H&Wﬁowag%ﬂ_&&]zow«oz
uqmmeﬂw}@mﬂiﬂ
7ﬂ17rma§mwlorﬂ
Z!O:z Hw__/.ml,._,m
imﬂﬂz
i+ S
o



SRR ESIX] 193 M1=(2005)

Table 1. Chemical properties in soil before and after treating complex fertilizer in East valley and Jin

San Golf Clubs.

Loca Treat  Sec pH EC Ave-P K M% C%
ton  ment  ton (dS/m) (mg/kg)  (cmol/kg)  (emol/kg)  (cmol /ke)
BF. AF. BF. AF. BF. AF. BF. AF. BF. AF. BF. AF.
E.V. Fertilizer LD. 55 53 256 451 50.7 60.3 0.39 045 0.127 0.138 0.38 0.36
HD. 54 54 164 405 490 60.3 041 049 0127 0.141 040 047
Control L.D. 54 56 160 30.2 46.8 432 0.39 0.35 0.130 0.142 038 0.38
HD. 54 53 149 324 536 453 0.37 0.36 0.128 0.142 036 0.41
J.8. Fertilizer L.D. 54 5.5 116 384 205 63.3 024 040 0.127 0.142 026 0.34
HD. 55 53 159 420 46.7 71.3 0.30 0.37 0.131 0.139 0.32 0.39
Control L.D. 55 53 168 319 26.1 251 0.27 020 0132 0.145 037 035
HD. 54 54 184 273 332 26.7 0.25 026 0.132 0.146 0.34 0.36
E.V. = East valley golf club, J.8. = Ji San golf club.
B.F. = Before Fertilizer, A.F. = After Fertilizer
L.D. = Low density(growing below 50%), H.D. = High density(growing above 50%)
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Table 2. Analysis of variance for characters of Korean Zoysiagrass in growing under tree as effected by
complex fertilizer.

Factor  df Shoot Root Shi(;ﬁmt Rlsi(z)rf;;& Density Shoot Length
MS F MS F MS F MS F MS F MS T
L 1 006 002 003 330" 014 091° 247 3859 9321 332° 001 001™
T 1 216 33727 017 1869° 139 914" 043 673 66884 23807 401 7.06"
D 1 113 1746° 031 3372° 016 1.06™ 264 41267 86885 3092 233 410
™V 2 006 090 001 146™ 021 1.38™ 018 276 2563 091 032 057"
VR 4 003 05 001 033 012 077 011 166™ 23988 085" 030 053"

+, * ** Significant at P = 0.10, P = 0.05 and P = 0.01, respectively
MS = Mean squares
L = Location, T = Treatment, D = Low-and high density regions within plots, R = Repeat
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Table 3. Characters of Korean Zoysiagrass in growing under trees responding to complex fertilizer in

East Valley and Ji San Golf Club.

Shoot  Root Shoot/Root Rézt(;ii& Density Shoot
Location  Treatment Section Weight Weight . . (shoot Length
. f ratio Weight ,
@) () oy um/0m) (o)
East Valley Fertilizer L.D. 119.7  69.1 1.73 188.7 23.9 7.3
HD 1545  93.2 1.66 265.0 43.2 7.8
Control L.D. 61.8 52.8 1.17 138.0 17.3 7.1
H.D. 93.4 79.5 1.18 227.0 30.1 7.9
Ji San Fertilizer  L.D. 1012 69.3 1.46 126.1 25.8 7.7
H.D 182.4 844 2.16 157.83 34.8 9.0
Control L.D. 48.9 39.7 1.23 73.2 15.6 5.8
H.D. 90.5 71.6 1.27 174.2 22.6 7.0

L.D. = Low density(growing below 50%), H.D. = High density(growing above 50%)

Data are the average from 6 Aug. to 6 Nov.
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Table 4. Effect of complex fertilizer on shoot and root weight of Korean Zoysiagrass in growing under

trees in East Valley and Ji San Golf Club.

Shoot Weight(g/m’)

Root Weight(g/m’)

Location Treatment Section

6 Aug. 6 Sep. 6 Oct. 6 Nov. 6 Aug. 6 Sep. 6 Oct. 6 Nov.
EV.  Fertilizer LD. 582° 1490 1279 117.9°  595° 849° 76.7° 552°
HD. 1219° 2134 1869° 960 879 1167 91.3° 769
Controdl  LD. 584  173.3° 57.9° 51T 644 636 481° 351
HD. 9.3* 972°  961*° 82" 9.6 87.3¢ 713 688"
JS.  Fertilizer LD. 81.3° 111.83° 1082"¢ 1039° 559 834* 719° 659"
HD. 1838 227.7° 1678 1508  85.2™ 962" 799® 7P
Control  LD. 447° 608 549  3.1° 346" 438" 41.0° 394
HD. 775 1620™ 657  569°  704™ 755° 733 67.1™

Statisical significance
Treatment 21977 19847  2870" 2336 NS 22447 3850" 16.82"
Section 4272" 1957 173 NS 27977 18.16" 8158 3569"
TreatmentxSection 715" NS NS NS NS NS 621 451

E.V. = East valley golf club, J.8. = Ji San golf club.

L.D. = Low density(below 50%), H.D. = High density(above 50%)
*, ** Significant at P = 0.05 and P = 0.01, respectively
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Table 5. Effect of complex fertilizer on rhizome&stolon weight and density of Korean Zoysiagrass in
growing under trees in East Valley and Ji San Golf Club.

Loca  Treat Shoot/Root ratio

Rizome&Stolon Weight(g/m’)

tion  ment Section 6 Aug. 6 Sep. 6 Oct. 6 Nov. 6 Aug. 6 Sep. 6 Oct. 6 Nov.
EV. Fertilizer LD. 098 176™ 167 260° 1269  2959™ 211.83*° 192.0°
HD. 1.3% 188 205 195" 27377 326.9° 251.5°  208.0°
Control LD. 08la 115> 120 164° 182.9°  152.1% 142.2% 125.0°
HD. 10s5a 111 135" 1.24* 2257 271.0 295.3*  186.0°
J.S. Fertilizer LD. 145a 1.33° 151" 1.58¢ 102.1°  143.3° 1327 126.3®
HD. 216b 237 211* 1.96* 1414  2936™ 144.8% 1194%®
Control LD. 129 139® 134® 089" 92.3° 846 740" 417
HD. 1.10a 215 090* 085 209.9™  200.3% 161.1% 125.4%

Statisical significance
Treatment 864** 661 1538" 13.84" NS 482 NS NS
Section NS 10717 INS NS 12117 946" 470 NS
TreatmentxSection "~ MS NS 5.13' NS NS NS NS NS

E.V. = East valley golf club, J.S. = Ji San golf club.
L.D. = Low density(below 50%), H.D. = High density(above 50%)
*, ** Significant at P = 0.05 and P = 0.01, respectively
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the investigating dates in East Velly C.C(A) and Ji San C.C(B).
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7FkSaL, FAle HDAH & 8¢ 6d ujs)
o 168%7t Frtetaict. S8l Aok ¥
HDAGe 98 626 Z7alitil, 108 6
, ol 7HEE 79
TH7]ell HolEHA dES AsFR Aot
Azel 4ol g
Aoz AZHETKHFig. 1B, Table 4). Garling
7 Boehm(2001)¢] Ao wazw A4S A
Bl 7-¢ 9ol 1098 Ho]5WA] oz
o] FA3] Zasdvtn Buatd=d,
o

Algel dxtsh dAsioink

o]l;j

e o

Hel AEFol ek Al A, o] xEME
of A% HHlAY A 89 6¥ AT LD
59.5g8.t} FA 2|4l LDAY 64.4g
o] 82nF st o, 949 6ddw A
FS Holtirf, 104 647 11¥4 6

=

=
5 TTHE F e Aoz addriFig.
CARke] A BHA e Ed 84

6Uole Aele} FAzte o7} 61%H =



o 3

ShOOH/ROOt ratio
~

sz ss(x| A19A &12(2005)

ShOot/RO0t rago
> » @

[\

T
6 Sep.

Date

T
80ct

6 Nowv.

T
6 Aug.

T
6 SeP.

Date

T
6 Nov.
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Fig 5. Variation curves of rhizome&stolon weight(g/m) of Korean Zoysiagrass in growing under trees
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Table 6. Effect of complex fertilizer on shoot length and shoot/root ratio of Korean Zoysiagrass in
growing under trees in East Valley and Ji San Golf Club.

Density(shoot num,/10cr) Shoot Length(cm)
6 Aug. 6 Sep. 6 Oct. 6 Nov. 6 Aug. 6 Sep. 6 Oct. 6 Nov.
East Valley Fertilizer L.D. 17.2° 26.3° 267¢ 2569 66 85  80° 757
HD. 377 469" 451° 430 68 83  80° 18
Control  L.D. 190" 183® 16.7° 150° 72 73  70“ 69
HD. 347 3189 280 926.3¢ 77 80 17 79®
Ji San  Fertilizer LD. 17.0° 300 29.0¢ 27.3% 64 88 81° 80°
HD. 275% 4059 375% 8354 71 99 97 94
Control  LD. 170" 160° 150° 14.8° 6.1¢ 69° 58% 52
HD. 220 25.0° 220 215 79° 74 649 63

Statisical significance

Location  Treatment Section

Treatment NS 87527 32927 26.08° 1007 35.42” 45247 5145~
Section 51.85° 37.62° 2055 16.86°  9.12° 133" 769 1209
TreatmentxSection NS NS NS NS NS NS NS NS

E.V. = East valley golf club, J.S. = Ji San golf club.
L.D. = Low density(below 50%), H.D. = High density(above 50%)
*, ** Significant at P = 0.05 and P = 0.01, respectively
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