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Chemical Control of Algae on Creeping Bentgrass Golf Greens
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ABSTRACT

A field study was carried out to find out the effective chemical for controlling algae
without visual injury on creeping bentgrass golf greens. The results were as follows.

1. Chlorothalonil(75%), Metalaxy(7.5%)+ Mancozeb(56%) and Mancozeb(75%) did not
injure creeping bentgrass. Only chlorothalonil(75%) effectively controlled algae
regardless of concentration among above mentioned 3 fungicides.

2. Mancozeb frequently used on golf courses showed about 50% effect on controling
algae in this study.

3. Mancozeb(75%)+ Copper hydroxide(73%) and Mancozeb(75%) -+ Streptomycin(100%)
had good effects on algae control while injuring creeping bentgrass.

4. Copper hydroxide(73%) and copper sulfate basic(58%) including "Cu, showed effec-
tive algae control but caused injure creeping bentgrass.

5. Streptomycin has been scarcely used on golf greens but streptomycin (20%) 0.1g
ai/m’ had good control of algae and durability without injuring creeping bentgrass.

Key words: Chemical control, Algae, Creeping bentgrass, fungicides
N OB

s gxAel 19 @7

Aol wf$- 2

rlo
Ao

=
*corresponding author. Tel : 031-330-9750 Aol EXE 1#3 A&A¢ Ayl g
E-mail : hwlee@ty-cc.com



264 B=ERCSE|X| H14A H12(2000)

&

53 fejuee AEE 7L
2ol 65%7F 6~949d HFH =(e 1995)
rdol SYoz ddstad WEIYA 2 =
FAlgaey/t dEdo R WAEo F2g 2~
#ejakgel & 29 R diFEn ok
eI~ 2 Holl 473 $A emoll 2A 2
CECES R
CaF), TTCENE
#r T EHE %*EP*VJEKBeard,
Vargas, 1975). A=& o] AKE HEHA
A adle) Ay WRe
TAME 1 gk
5 ol
olsted 17 9o #HY Arei(Putting quality)&=
Aetew, g HE FA EHULE Fe F

A #2 23 29Ik

=1

ra
al

N

4

golg e pARAg Y9z

PR o7 u]—xﬂ 0}7] 451
H 8o ARE
1994), w5 A A E
5 fFoA] S 6}11, oo ¥HE dx
g AHE HAA Ak gtHShubert, 1984;
Shurtleff, 1987).

e o9 ZE EgA
WEZHA 28 H“@% Rz wWe
el AAz 7=
1%10“ uLAgEJ
A ZZHARl B \%E}‘é A
Azt aEY, @4 224 1
Ao flsted BPHo R AEEE A
B3t miab A Y Ak o ¢
gl A5t tiF-RololA z
ol 2{H7F EAE A5 2L

713

_1

2
o
o
u
kY
o
il

>

(ORI
i

)

o
gl

rﬂi 0
= 1
Beoson &
W
w
oL o

rlo

B o
24
puj
o
A
ful
ic)
i
hialc)
(@]
=
[e%
o
=
=3
[+4=]
o
D
=t
o+
s
a
&
b

gom, RE AAFE 2B/} ST AgY
=3
OFHIQ| A2

B Age oAl Aele 14k, 23}, 3] A A
whrolA FalEton, FAE kAl Aelw
=% Table 13 #t}.

124 Aged AHEE FA HAle A EM
FE FHolFo A7t e Ao dHA 3
Mancozeb, Ridomil MG¢} EA4 &4 gyt
ZFol e WA Bt 2 Ao &
214 2l Copper hydroxide, Copper sulfate
basic(Daniel and Freeborg, 1779; Elliott,
1997) 28] 1 33 d(Chlorothalonil)}2- A}-8-3}
HrKTable 1 #=x).

Gade @A S BXA nAE A=
of ARt B9 A BN 2R WA 57
7} $48vtn K% 1(Beard, 1982; Philip,
1998; Smiley, 1994) glong B AF o] Al&
sttt

N

rir

Ho =



Zzx 3a)gy WeTehs

Table 1. Fungicides applied in the treatments
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Treatment 1 Treatment 11 Treatment I
Fungicide Rate Fungicide Rate Fungicide Rate
(g a.i[mZQ (g a.i,[mzl (g a.i/m%
Metalaxyl(7.5%)+ 0.95 Streptomycin(100%) 0.3 Copper sulfate 0.29
Mancozeb(56%) 1.90 0.5 basic(58%) 0.58
2.85 0.7 1.16
Mancozeb(75%) 1.12 Streptomycin(100%) 0.30+0.84 Copper hydroxide 0.36+0.30
1.50 +Mancozeb(56%) 0.50+0.84 (73%)+ 0.514+0.20
2.24 0.704+0.84 Streptomycin(100%) 0.36+0.20
Mancozeb(75%)+ 1.1240.73 Streptomycin(20%) 0.10
Copper hydroxide 1.50+1.09 0.20
1.50+1.46 0.40
Copper 1.09
hydroxide(73%) 1.46
1.18
Chlorothalonil 0.75
1.50
2.25
Mancozeb(75%)+ 1.12+1.00
Streptomycin{100%) 1.50+1.00
1.50+2.00
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Table 2. Effect of fungicides on visual injury of creeping bentgrass - 1998

Treatment Rate Visual injury
(7 (3] .
(g ai/m® 620 624  6/30 4 79 7/20
0.75 113 40b¢® 03d 17d 17¢  0.0d
Chlorothalonil(75%) 15 150 37bc 07d  1.0d 1.0c  0.3d
2.95 163 37bc 104 03d  1.3c  03d
Metal 7 5% 0.95 16.7 5.3ab 31.7a 41.7a 42.7a  35.0abc
etalaxy(7.5%) + 19 87  70a 210bc 350ab 33.3b  40.0ab
Mancozeb(56%)
2.85 83  4.8abc 14.0c 31.7abc 30.0b  33.3bc
1.09 113  40bc 08d  1.7d 1.7c  38.0d
Copper hydroxide(73%) 1.46 15.0 3.7bc 0.7d 1.0d 1.0c 4.0d
1.18 163  87bc 10d  03d 1.3¢  4.0d
" TS 112+0.73 127  37bc 104  13d 1.0c  20d
ancozeb(75%) + 1.5+1.09 100 387be 03d 10d 17c  27d
Copper hydroxide(73%)
1.5+1.46 200 53ab 07d 104  23c  27d
75 1.12+1.0 123 80bc 00d 00d  00c  00d
Mancozeb(75%) + 15410 120 20c  03d 00d  00c  00d
Streptomycin(100%)
15420 8.3 20c 03d 00d 00c  00d
1.12 140 43abc  217b  26.7bc  3L7b  45.0a
Mancozeb(75%) 1.5 16.0 4.0be 16.7bc  26.7bc  36.7ab 36.Tabe
2.24 107  37be  200bc 23.3bc  28.3b  28.3c
LSD N.S 2.8 7.1 10.6 8.6 10.7

%the same letter in the column are not significant difference at p=0.05 level in LSD-test

N.S: statistically none significant

Application date: Fungicides were applied 20 June and 4 July 1998.
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Table 3. Effect of fungicides on visual injury of creeping bentgrass - 1998
Treatment Ra}te 2 Visual injury
(g a.i/m") 6/20 6/24 6/30 74 79 7/20

0.75 - - - - - -

Chlorothalonil(75%) 1.5 - - - - -

2.25 - - - - -

0.95 - - - - - -

Metalaxy(7.5%) + 19 ) ) . .

Mancozeb(56%)

2.8 - - - -

1.09 - + - - + +

Copper hydroxide(73%) 1.46 ++ - - + + +

1.18 - ++ + - ++ +

Mancozeb(75%) + 1124073 ) ) . v * i

Copper hydroxide(73%) 1.5+1.09 ) ) ) + )

1.5+1.46 - - - ++ +

Mancozeb(75%) + 1.124+1.0 - + ++ + ++ + +

Streptomycin(100%) 1.5+1.0 - ++ ++ + ++ ++ +

1.5+2.0 - + +++ + + + + +

1.12 - - - - -

Mancozeb(75%) 1.5 - - - - -

2.24 - - - - - -

LSD N.S 2.8 7.1 10.6 8.6 10.7

-: None(0%), +: Low(1~10%), + +: Medium(11~30%), + + +: High(30% more)
Application date: Fungicides were applied on June 20 and on July 4, 1998.
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Table 4. Effects of fungicides on algae in
creeping bentgrass - 1998

Treat- Rate Percent Algae(%)
ment (g ai/md 74 79 711 720 /25
0.3 500 21.7 11.7 14.3 1.7ab’
S 05 500 150 40 17 0.0b
07 367 133 47 13 00b
0.3+084 483 103 1.7 1.0 20ab
S+M 054084 31.7 91 27 1.3 2.7ab
0.74+0.84 31.7 11.7 6.3 4.7 4.1a
LSD NS NS NS NS§ 42

“the same letter in the column are not signi-
ficant difference at p=0.05 level in LSD-test
S: Strepomycin(100%)

S+M: Streptomycin(100%)+ Mancozeb(56%)
N.S: statistically none significant

Application date: Fungicides were applied on
July 4, 1998.
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Table 5. Effects of fungicides on visual injury of
creeping bentgrass - 1998

Treat- Rate Percent Algae(%)
ment (g ai/m® 74 79 711 720 725
0.3 - + + - -
) 0.5 - + + + -
0.7 S S S +
0.34+084 - + + - -
S+M 054084 - + + + -
0.7+0.84 +4+ ++ o+ +

-: None, +: Low(1~10%), + +: Medium(11
~30%), + + +: High(30% more)

S: Sireptomycin(100%)

S+M: Streptomycin(100%)+ Mancozeb(56%)
Application date: Fungicides were applied on
July 4, 1998.

Table 6. Effects of fungicides on algae in creeping bentgrass - 1998

Treatment Ra}te , Percent Algae(%)

(g ai/m”") /20 /25 &2 8/8 &/15

. 0.36+0.3 6.0dc* 4.0¢c 2.0b 4.7 17.3a

C"gper hydroxide(T3%)+ 51 g9 6.3bed 3.7c 33  6.0ab  12.0ab
treptomycin(100%)

0.36+0.2 4.3d 3.7¢ 1.7b 5.3ab 8.3bc

0.29 23.3a 23.0a 11.0ab 7.7ab 3.3cd

Copper sulfate basic(58%) 0.58 28.7a 22.3a 19.7a 11.3a 3.7cd

1.16 20.0ab 20.7ab 10.0ab 7.3ab 2.0cd

0.1 15.0abed 10.0ab 9.3b 6.3ab 1.3d

Streptomycin(20%) 0.2 18.3abc 9.3b 5.7b 4.7b 1.0d

0.4 20.3a 12.0abe 7.0b 4.7 0.7d

LSD 13.7 12.3 10.1 6.6 7.0

“the same letter in the column are not significant difference at p=0.05 level in LSD-test

N.S: statistically none significant

Application date: Fungicides were applied July 20 and August 2, 1998.
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Table 7. Effects of fungicides on visual injury of
creeping bentgrass - 1998

Treat- Rate Visual injury
ment (g ai/m®) 7/20 725 &12 &8 &15
0.364+0.3 + +
C+S 051402 - + + - -
0.364+02 - + + - -
0.29 + o+ o+ o+ -
C 0.58 - + + + +
1.16 + o+ o+ o+ 4+
0.1 - - - -
S 0.2 - - + + -
0.4 - - + + +

-: None, +: Low(1~10%), + +: Medium(11
30%), + + +: High(30% more)

C+S: Copper hydroxide(73%)+ Streptomycin
(100%)

C: Copper sulfate basic(58%)

S: Streptomycin(20%)

Application date: Fungicides were applied on
July 20 and on August 2, 1998.
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