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ABSTRACTS

A field study was carried out to investigate the visual injury of zoysiagrass and creeping
bentgrass by the application of various herbicides. the result were as follows.

1. Trifluralin + benefin and dithiopyr did not injure creeping bentgrass and zoysiagrass.

2. Creeping bentgrass was safe while zoysiagrass was slightly injured within acceptable level
with benefin, ,

3. Oryzalin caused injury both on creeping bentgrass and zoysiagrass. However, the injury of
zoysigrass was within acceptable level while the injury of creeping bentgrass increased with-
out acceptable level when applied at > 5kg/ha.

4. Creeping bentgrass was tolerant to pendimethalin only when treated at < 34kg/ha whereas
zoysiagrass was tolerant regardless of rate.

5. Creeping bentgrass and zoysigagrass treated with fenoxaprop, oxadiazon, and bensulide were
severely injured. However, turfgrasses treated with bensulide recovered rapidly when com-
pared with fenoxaprop and oxadiazon

6. Zoysiagrass treated with 24—D, dicamba, bentazon was safe when applied at mid summer.
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Tablel. The rates of herbicide treated in the

experiment.
o Rate (kg/ha)
Herbicide X X 3
(Bentgrass, Zoysiagrass’)
Benefin 28 56 84
Bensulide 115 23 345
Dithiopyr 037 074 11
Fenoxaprop 007 013 02
Oryzalin 25 5.0 75
Oxadiazon 34 67 102
Pendimethalin 34 67 102
Trifluralin 28 b6 84
+Benefin
(Zoysiagrass’)
24-D 14 28 42
Dicamba 042 084 126
Bentazon 1.7 34 5
Fenoxaprop 026 052 0.78

> Treated turfgrasses by the below herbicides.

AzAe Al F il BAYHE ofsiE 7HA
Z &% (visual injury) 2 eI & 744
] E4EE 0% — 100%S 71FC2 3t 0%
© A9 ol BAEA de dHE 1% —
20%= tha oksz EgE dHE, 21% — 30%
© ol A ofslrt A" AHE, 30%013E
Astl eksizh A slo] 518 5 gle dHE
I 100%E 43 nARRE dUlR EREH
v} (Johnson 1978 a , b)
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o] ZA3}d] o}3l'd  Benefin, Dithiopyr %
Trifuralin + Benefin®] gl 23t zg]s] HE
adae] A EFEE H3 3%0R e
oz HElsky S BAgle] s

Ao WA 9 Aoz Jeidth % =W Wl
Eg sk o AzAE] Az da) AP
A9 Aoz AU

2% Con : Control
1X Bn : Benefin

Oxa|Pen|Con|Di |Bn |Fen|Bns{3X Bn+tr, Bepﬂ‘in* .
X ¢ trifluralin

——{Bn+
tr

Bns : Bensulide
Bn+ 3 Di : Dithiopyr
Bns|Bn |Di |Fen|Pen{Ory|tr {Con|Oxa|2X . P
) Fen : Fenoxaprop
, Ory : Oryzalin
Bn+ = Oxa @ Oxadiazon
Con{Bn |tr |Bns|Di |Fen|Ory{Oxa{Pen|1X .

Pen : Pendimethalin

(Fig. 1-1) Panoramic view taken 10 days after herbi-
cide application on bentgrass.
1X-recommended herbicide rate, 2X-2
times of recommended herbicide rate, 3X-

3 times of recommended herbicide rate.
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Table 2. Influence of spring-applied herbicide treatments on visual injury of creeping bentgrass.

.. Rate Visual injury(% )*

Herbicide! (kg a.i/ha) 31 Mar. 13 Am. 29 Apr. %0 May
None o Oh Og Oc
Benefin 28(1X) 2 2e¢h Og Oc

56(2X) 3jj 2ch Og Oc

84(3X) 2j 2¢h Og Oc

Bensulide 115 33fg 10fgh Og Oc
23 37ef 18ef 2g Oc

345 47de 27e 10fg 5¢

Dithipyr 037 24 Oh 3fg Oc
0.74 2 Oh Og Oc

: 11 2 Oh 3fg Oc
Fenoxaprop 007 40def 47c 33de 2c
013 50cd 73b 53b 8c

020 62bc 86a 75a 12¢

Oryzalin 25 5y 3gh 15f 3c
5 13hjj 8fgh 27e 13c

75 22gh 12fg 40cd 32b

Oxadiazon 34 67b 37d 27e 13c
6.7 82a 73b 45bd 28b

102 87a 87a 82a, 70a

Pendimethalin 34 8hij 5gh Sfg 2c
6.7 15hi 4gh 8fg 5¢

10.2 20h 10fgh 11fg 10c

Trifluralin 28 0j Oh 2g Oc
=+ Benefin A 56 0 Oh 2g Oc
84 A Ch Og Oc

*Visual injury were based on 0=no injury, 1% to 20% =slight injury, 21% to 30% =moderate injury, )30% =severe injury and not

acceptable,
YHerbicides were applied 21 Mar. 1002.

*Values with the same letter in a row are not significantly different at p=0.01 level in Duncan’s multiple range test.
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(Fig- 1—2) Bensulide injury on bentgrass is seen in the

middle plots compared with little or no in-
jury when treated with trifluralin plus
benefin in the left plots and dithiopyr in
the right plots.

Bns-Bensulide, Tr + bn-Trifluralin +
benefin, Di-Dithiopyr.

1X-recommendecl herbicide rate, 2X-
2times of recommended rate, 3X-3times of
recommended rate. Treatments were ap-
plied 21 Mar. and picture were made 31
Mar. 1992.

Oryzalin®] Agloll A% o7} WUt =
e 3990] A 49 299 ZAF A A
SRS, 2 9 3Xe] FRel upeb 42 15, 27
gl 40%0 2 vrebton, 5¢ 2099 7 A &
Auw FEde zbzh 3, 13, 32% 0.8 vehdul
Anz uFo] B uf 3Xe| srore] ok
7on, 3EET T Bensulideo] ol

o

1
7t 53

Hlg] 438 =d A& & + Uk

& Fenoxprop$}t Oxadiazon®] el =gls
HE 2 20 A ol & HAATE Aer
Utk & Fenoxaprop®} Oxadiazon®] )&
77b 1X9) FE T AstA ofslzt Al E e

FE7F /RS O Aot 9E As U
ERtth Teju 59 2099 siAlE  &abws)
Fenoxaprop#| 2] ol /] =¥ 747} 2,8 2 11
% 2 ER} FenoxapropA 2] oF 2709 AnE 3
2% WEdgAE ok AR 3B ug

(Fig. 1-3) Fenoxaprop severly injuryed bentgrass in
the middle plots when compared with
dithiopyr in the left plots and oryzalin in
the right plots.
Di-Dithiopyr,
Oryzalin.
1X-recommended herbicide rate, 2X-
2times of recommended herbicide rate

Fen-Fenoxaprop,  Ory-

»

3X-3times of recommended herbicide
rate.

Treatments were applied 21 Mar. and pic-
tures were made 31 Mar. 1992.

5 dg Zbzt 13, 28 2 70%S uEhyo
Fenoxaprop®] 2|7} Oxadiazon®] 2 2]7te] ]
3 of &8 S5t wE Ae & 4 Yok 2
HiEgE 2 AFZEdE =Z¢g WEIg A
Fenoxaprop2} Oxadiazon®] Alg-2 718 71032
s A ok(Figl -3, 1-4).
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(Fig. 1 — 4) Oxadiazon senerely injured bentgrass in the
middle plots compared with slight injury
when treated with oryzalin and
pendimethalin in the left and right plots,
respectively. Ory-Oryzalin, Oxa-Oxadiazon,

Pen-pendimethalin, 1X-recommended

herbicide rate, 2X-2times of recommended
herbicide rate, 3X-3times of recommended
herbicide rate. Treatments were applied 21
Mar. and pictures were made 31 Mar. 1992,

o] A7 Axg FIs) EUhY, o8 & A
2 MEezd] uiol Rl ol oAl E 98]
Benefin, Trifluralin + Benefin % Dithiopyre] A}-8-
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otd&t ot Oryzalin®} Pendimethaling *j2]%
A%, APFE (X wo BE FAE £F
ool walo] 818 4 2l M ST 20
% Mg Qo FHY HE dolAl A
& slofob 2 Aol

Bensulide2] *2jell <3 ZAd oFaje= &
A xA B o) HAE FuEct w2 35
71 stu A% 5= (IX)dAME 388 + Us
Ag dojreg, ol& AT AS 3] FoE
83}

Fenoxaprop 2 Oxadiazon®] A¥ &= =z =l
Egefzo) ABHA &L Thetez AREEHR|
ool & Aoz Hr}

2 EXC):

(F 3)& 19919 8¢ 199 Extlo] AYAT

AzAE A$ o 477 4343 94 159 5§74

& AxAE 7 SFEE YeR L ok
24—D, Dicamba @ Bentazon®] 7}A|3 4%
Aglwzd AAglel 5L 7% olsts vEhY
At 3 o o] AxAEe Aeld g A
Ao Jeha &g ¢ £ AUk Zey
Fenoxaprop#} gl djsiA= 7FA18 &4 %7 1X,
2X % 33Xz FEst Z74dl wat 7}z} 23, 37
% 48% 2 vt 33Tl $eE Fenoxaprop2]
AMg-E BE7beE o Aztdrh

o i rir

Table 3. Influence of summer-applied herbicide treat-

ments on visual injury of zoysiagrass.

.. Rate Visual injury(% )’
Herbiade' @ ai/h) — 15 sopt. 1991

None 1401X) Od*
2,4—D 28(2X) 1d

4.2(3X) 2d

042 7d
Dicamba 034 5d

126 3d

17 4d
Bentazon 34 2d

5 1d

0.26 23
Fenoxaprop 052 37

0.78 48a

#Visual injury were based on 0=no injury, 1% to 20% =sight
njury, 21% to 30% =moderate injury, )30% =severe injury
and not acceptable.

YHerbicides were applied 19 Aug. 1991.

*Values with the same letter in a row are not. significantly dif-
ferent at p=0.01 level in Duncan’s multiple range test.
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Table 4. Influence of spring-applied herbicide treatments on visual injury of zoysiagrass.

.. Rate Visual injury (%)% %)

Herbicide? *g a.i,/ha) 71 Am. 18 May. 103 a7,
None Of Oh Oc Ob
Benefin 28(1X) of 3h Oc Ob

56(2X) 5f 5gh Oc Ob
84(3X) 3f 10fgh Oc Ob
Bensulide 115 25cde 17ef Oc Ob
23 33bed 18ef Oc Ob
345 48 b Oh Oc Ob
Dithiopyr 0.37 2f Oh Oc Ob
0.74 2f Oh Oc Ob
11 of 35de Oc Ob
Fenoxaprop 0.26 17def 67c 16abc 12ab
052 27cde 73bc 35a 3b
0.78 33bed 3h 23ab 5ab
Oryzalin 25 7t 3h 3c 8ab
5 7t 3h 2c 10ab
75 17def 40d 4c 2b
Ozadiazon 34 88a 78ab 10bc 12ab
6.7 97a 87a 32a 18a
102 100a 10fgh 35a Ob
Pendimethalin 34 10ef 15¢fg Oc Ob
6.7 27cde 25e Oc Ob
102 40bc zh 1lc Ob
Triflurealin 28 of 2h Oc ©0b
+ Benefin 56 of Zh Oc .Ob
84 2f Oc ‘

#isual injury were based on 0=no injury, 1% to 20% =dight injury, 21% to 30% =moderate injury,)30% =severe injury and not ac-

oeptable.
YHerbicides were applied 13 Apr. 1992.

*Values with the smae letter in a row are not significantly different at p=0.05 level in Duncan’s multiple range test.

Table 4= 3 E3d]d] Hlgjolf o} oA
g 98 4% AzxA AXF A" G E A
3 &4=2 yepd Aot
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Ui S48 4 Qe Eelolm, ol AE 69 olF

de ¢4 HEHT LS ¢ 5 AUk

Oryzalin2lofl 28 7}A17] &4 == 449 27Y
X9 FEANAM 17%2A 7H4 Eon, 1 Hae
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OryzalinX 2o} ‘2]8) Ex+t)7} k2] Table 1o+ 2l
a3y MEa2 Bt Aol UFE ¢ F
Aov £ =2 AT Afde FAE &
Liza )

Bensulides} Pendimethaline)] disj &= xjal$ 2
F7F Ao 49 2796 &3 HAF st
1X, 2X 9 3X9] Fxof wgt Zzh 25, 33, 48%
9210, 27, 0% o2 e, 1X9 o)A
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(Fig. 2—1) Oxadiazon severely injured zoysiagrass in
the right plots régardless of rate compared
with oryzalin in the left plots.
Ory-Oryzalin, Oxa-Oxadiazon, 1X-recom-
mended herbicide rate, 2X-2times of rec-
ommended herbicide rate, 3X-3times ‘of
recommended herbicide rate. Herbicides
were applied 13 April and pictures were
made 18 May 1992.

(Fig. 2—2) Fenoxaprop severly injured zoysigrass in
the right plots compared with no injury
when treated with dithiopyr in the left

plots.

Di-Dithiopyr, Fen-Fenoxaprop. 1X-recom-
mended herbicide rate, 2X-2times of rec-
ommended herbicide rate, 3X-3times of
recommended herbicide rate. Herbicides
were applied 13 April and pictures were
made 18 May 1992.
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