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Summary

Native Korean lawngrass ( Zoysia japonica steud.) and Manilagrass ( Zoysia matrella Merr.) are
frequently used as sport turf and lawn in Korea and other Asian countries because of its excellent
summer qualities and superior winter-hardiness compared to other warm-season turfgrass. The objec-
tive of this study was to investigate the effect of the plant growth retardants ( PGR ) on the inhibition
of the growth of the two Korean native turfgrasses.

Korean lawngrass and Manilagrass were treated with [2RS, 3RS ]—1—[4— chlorophenyl ] —4, 4
— dimethyl —2—[1H —1,2,4— tiazol —1—y ] pentan —3— ol (PP —333) at 93 and 930gha ™' ;5—
[4— chlorphenyl ] —3,4,5,9, 10— pentaaza — tetracyclo [5,4,1,0%° + 0%"] —3,9— diene { BAS —106)
at 16 and 160gha'; [ E]—1— cyclohexyl —4,4— dimethyl —2—[1,2,4— triazol —1—yl]—1—
pentene —3— ol ( NTN —821) at 56 and 560 gha ™', and 4— chloro —2—[ & — hydrozybenzy ] isoni--
cotin anilide { CGR —811) at 92 gha™ in pot study. ,

All PGR treatments were effective in reducing the plant height, with the exception of BAS —106 at
16 gha ~' for Korean lawngrass , however, all increased quality to some degree, with the exception
of PP —333 at 93gha™'. The low PGR rates significantly increased Korean lawngrass height during
late July and mid-August. On the other hand, BAS —106 significantly increased Manilagrass height
from 24 September onwards .

All PGR treatments had higher turfgrass quality than untreatments, and also the high rates of PGR
treatments were more effective in increasing quality than the low rates observed on 8 October.
Meanwhile, Manilagrass quality was increased to some extent than Korean lawngrass .

PP —333 was significantly effective in reducing clipping yield and the same results were found with
the application of NTN —821 at 560 gha ™ for both Korean lawngrass and Manilagrass, BAS —106
at 160 gha *' for Korean lawngrass, and CGR —811 at 92 gha ™ for Manilagrass.

The high PGR rates had higher turfgrass shoot weight observed on 8 October than the low rates,
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and there were little increases obtained with the low rates of PP —333 for Korean lawngrass and BAS
—106 {for Manilagrass .

Effects on stolon growth varied between growth retardants, and between retardant treatments ; the
high rates of PGR as well as the low rate of NTN —821 elongated stolon of Korean lawngrass and
Manilagrass. However, PP —333 at 93 gha ™' and BAS —106 at 16 gha ™' shortened stolons of
Korean lawngrass, resulting in inhibition or little difference of stolon dry weight. NTN —821 at 560
gha ' and CGR —811 had no positive effect on the stolon length of Manilagrass .

PP —333 and the low rate of BAS —106 and NTN —821 decreased root weight of Korean lawng -
rass

All PGR rates had negative effect on the root weight of Manilagrass with the exception of BAS —
106, CGR —811 and the high rate of NTN —821 which made no difference in root weight between

retardant treatments and the control .
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Table 2. Physical and chemical properties of plant

NTN — 821 and CGR —811.

growth retardants, PP —333, BAS-—106,

(1) PP —333"°

a) Common name :
b ) Molicular formula :
¢ ) Chemical name : (2RS,
ophenyl }—4,4— dimethyl —2—(1 H
—1—yl ) pentan —3— ol

d ) Chemical strucure .

Paclobutrazol

Cis H0 CIN;O

3RS )—1—(4— chlor-
—1, 2,4~ trlazol

N-———CHCH 2 CL

K /l CHOH
3)3

White crystalline solid
1 165.5C

e ) Appearance
f) Melting point

g ) Water solubility : 35 ppm

(2) BAS —106

a) Common name . Tetcyclacis

b) Molicular formula : C,3 Hjyz CINs

—3,4,5,
O 8.1!)3,9

¢) Chemical name :5—(4— chlorphenyl )
9,10— pentaaza — tetracyclo (5,4,1, O*° -
— diene

d ) chemical structure :

N—— N

CL

e ) Appearance | White crystalline solid
f) Melting point :190TC
g ) Water solubility 9 ppm

(3) NTN —821
a) Common name
b ) Molicular formula . C 15 H 25 N 3 0

¢ ) Chemical name : ( E)—1— cyclohexyl —4,4—
dimethyl —2—(1, 2, 4— triazol —1— yl )—1— pentene
—3—ol

d} chemical structure :

HO\
/CH-C ( CH 3)a
C—=

! ( None )

White crystalline solid
1 135.5TC

e} Appearance :
f) Melting point

g ) Water solubility : 38 ppm

(4) CGR —811

a) Common name : Inabenfide

b) Molecular formula : C oy Hys CIN, O,

c¢) Chemical name :4— cholor —2—( @ — hydroxy-

benzyl ) isonicotin anilide
Chemical structure :

Brown prismatic solid
1211T
.1 ppm

e ) Apperance :
f) Melting point
g} Water solubility
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Table 3. The effect of growth retardants on the growth of Korean lawngrass and Manilagrass over a 15-week period in
the growing season
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Rates Ht of growth (cm)
2 9 16 23 30 6 13 20 27 3 10 17 24 1 8 Mean
Treatments  g-ha™'
Jul Julb Jul Jul Jul Aug. Aug. Aug. Aug. Sep. Sep. Sep. Sep. Oct. Oct. Ht
Korean lawngrass
1. Untreated —
control 191 193 194 182 177 110 143 115 160 94 135 80 99 76 87 136
. PP-333 93 181 176 177 180 180 124 155 115 157 86 125 72 94 66 78 131
930 154 145 135 121 127 86 99 80 104 77 95 67 17 56 72 100
. BAS—106 16 174 176 188 192 199 119 168 114 157 98 136 87 103 68 84 138
160 158 169 184 160 165 111 138 101 145 97 132 83 100 75 86 127
. NTN-821 56 173 177 183 180 179 112 150 112 165 98 132 77 97 62 &0 132
560 169 171 173 169 162 90 127 108 131 84 113 83 97 67 76 121
. CGR-811 92 188 185 187 172 164 110 146 108 160 95 133 79 102 65 74 132
LSD 0.05 13 10 09 12 14 08 07 06 08 05 08 06 05 65 04 04
1. Untreated Manilagrass
control 119 120 122 128 130 105 115 100 133 97 142 99 108 70 90 112
2. PP-333 93 111 113 123 121 120 99 111 94 117 94 124 88 104 74 89 105
3. 930 109 107 107 105 103 80 81 67 81 68 82 62 79 63 74 85
4. BAS-106 16 111 115 123 126 132 94 108 107 133 100 129 93 122 87 94 112
5. 160 118 118 119 116 116 91 96 91 117 97 129 97 119 91 104 108
6. NTN-821 5 103 113 121 119 117 99 104 93 121 95 134 86 113 72 88 105
7. 560 109 108 107 110 118 81 93 80 101 81 106 81 91 74 85 95
8. CGR-811 92 119 123 127 122 121 89 101 85 1.7 79 112 80 107 80 89 103
LLSD 0.05 06 09 03 07 05 04 10 06 12 08 10 07 09 06 05 04
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Table 4. Korean lawngrass and Manilagrass quality ratings in response to growth retardants.

Rates Quality ratings®
Treatments g-ha! 2 16 30 13 27 10 24 8 Mean
Jul. Jul. Jul. Aug. Aug. Sep. Sep. Oct. ratings
Korean lawngrass

1. Untreated

control 45 50 5.0 55 6.0 6.0 6.5 55 55
2. PP-333 93 4.0 55 .5.0 6.0 6.0 6.5 7.0 6.0 6.0
3. 930 50 55 55 6.5 6.5 7.0 7.5 70 6.5
4. BAS—106 16 45 50 55 6.5 6.5 7.0 6.5 6.0 6.0
5. 160 35 6.0 6.0 6.5 7.0 6.5 7.0 6.5 6.0
6. NTN--821 56 4.0 55 6.5 75 65 7.5 7.0 6.5 6.5
7. 560 45 55 6.5 75 6.5 8.0 7.5 7.0 6.5
8. CGR-811 92 50 6.0 6.0 6.0 7.0 8.0 75 7.0 6.5

LSD 0.05 0.7 05 04 0.6 0.3 0.5 0.3 0.5 6.5
1. Untreated Manilagrass

control 5.0 5.0 5.5 6.0 6.5 6.5 75 75 6.0
2. PP—333 93 55 6.5 6.0 6.0 75 7.5 80 85 7.0
3. 930 6.0 55 6.0 6.5 75 7.0 7.5 85 7.0
1. BAS—106 16 45 5.0 6.0 55 7.0 7.0 8.0 8.0 6.5
5. 160 5.5 55 50 6.0 6.5 75 8.0 85 6.5
6. NTN—821 56 5.5 55 6.0 5.5 6.5 7.0 7.5 8.0 6.5
7. 560 6.5 6.5 6.5 7.0 7.0 70 8.0 85 7.0
8. CGR—811 92 6.0 6.5 6.5 7.0 6.5 7.0 7.0 85 7.0

LSD 0.05 0.6 0.3 0.3 0.5 0.2 0.3 0.5 04 0.3

* Quality is rated on a scale of 1—9. with 1=poorest. 6=acceptable. and 9=best quality.
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Table 5. Dry weight of Korean lawngrass and Manilagrass clippings after growth retardant treatment.

Rates Clipping yield (mg/500cm?)
~ 2 16 30 13 27 10 24 Mean
Treatments g-ha™! ]
Jul. Jul. Jul. Aug. Aug. Sep. Sep. yield
Korean lawngrass
1. Untreated - -
control 960 882 937 1190 1724 1501 853 1150
2. PP-333 93 785 818 980 1204 1405 1293 670 1022
3. 930 801 609 762 847 1008 1086 611 829
4. BAS—106 16 832 655 972 1182 1493 1577 993 1101
5. 160 603 763 977 1158 1446 1371 932 1036
6. NTN—821 56 842 764 983 1295 1569 1530 829 1115
7. 560 707 741 899 1026 1460 1300 895 1004
8. CGR—811 92 1014 926 961 1293 1487 1674 936 1184
LSD 0.05 88 77 36 159 247 201 183 75
Manilagrass
1. Untreated e .
control 181 362 665 678 1275 2376 2200 1104
2. PP—333 93 173 444 663 582 1302 2130 1758 1007
3. 930 196 269 387 336 665 862 1043 537
4. BAS—-106 16 148 318 740 770 1736 2261 2216 1170
5. 160 182 322 611 670 1298 2240 2336 1094
6. NTN—821 56 170 360 720 773 1453 2017 1995 1070
7. 560 203 305 585 491 955 1575 1354 783
8 CGR-811 92 185 415 733 705 1237 1820 1790 984
LSD 0.05 31 40 77 105 144 322 201 85
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Fig.1. Tiller numbers for Korean lawngrass and Manilagrass with the 4 growth

retardants. Bars above the 0 line represent increases in the number

of tillers compared to the untreatment.
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Fig.2. Effects of the 4 growth retardants on average shoot weight of Korean lawngrass
and Manilagrass. The O line represent the control. Bars extending above the
O line represent increases relative to the untreated control .
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Fig.4. Stolon weights of Korean lawngrass and Manilagrass at termination of the study
as affected by the 4 growth retardants. Bars above and below the O line
represent increases and decreases relative to the control.
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