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SUMMARY

This study was conducted to investigate the influence of herbicides, simazine, pendimethalin,
propyzamide and asulam on the growth of Zoysia matrella when they are treated at different
growth stages of the plant.

The reaction of Zoysia matrella to herbicides differed depending on kinds of herbicides, their
concentrations, and time of treatment.

Simazine at the higher concentration of 600g /10a exhibited inhibitory effect on leaf dry matter
and growth of runner when treated on April 5, 1991. The highest inhibition of leaf and runner was
observed in the plot applied on May 23, 1990. The sprouting and growth of Zoysia matrella was not
affected by all the concentrations of the herbicides applied on October 23, 1991.

Pendimethalin did not influence the growth of Zoysia matrella at the treatment of April 5. How-
ever, at the treatment of May 23, the number and growth of runner was inhibited although the
plant height and leaf dry matter was not affected. When pendimethalin was treated on October
23, the growth of runner was very slightly reduced in the next year,

In case of propyzamide, there was no }nhibitory effect on the growth of Zoysia matrella regard-
less of treatment of times, methods, and dosages.

Greater inhibition in the growth of Zoysia matrella was observed at higher dosage(1,110g /10a)
-treated plot on April 5 and all the concentrations treated on May 23. But, no inhibition was
observed on the October 23 treatment.
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Table 1. Soil characteristics of experiment upland field.

) Mechanical analysis(%)* Humus  Total carbon
Soil type X (%) (%) pH™
Coarse sand  Fine sand Silt Clay 9
Diluvial-
volcanic ash 9.0 33.2 24.2 33.5 9.27 5.45 5.8
loam ‘

* . A mechanical anlysis was performed by the hydrometer method
** . pH was determined on saturated soil paste using a glass electrode.
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. Fig. 1. Weather condition during experimental period(spring treatment).
Table 2. Effect of simazine on the growth of Zoysia matrella( April 5, 1991)
Date 4/25 5/13 6/3 6/23 7/17 8/5 4/25 5/13 6/3 6/23 7/17 8/5
PHY - 3.8 4.4 485 4.8 4.8
3 W.S 10 10.1 108 11.8 11.8 12,5
£ RL - — 174 640 147.1 4711
S RN - — 78 150 217 537
R.R - - - - - 5.0
W.L 0.7 0.4 1.0 1.7 2.5
Dose 200g /10a 600g /10a
P.H. =3 - + - - - - - - + + -
5, WS - - - - - - - - + - - -
¥ RL - - - - 4+ - - = 4+ 4+ o+ o+
S RN - - - - + - - - + + + +

R.R. : -




84 =2 83 A A7A A2-3%

Continued from Table 2.

Dose 200g /10a 600g /10a
W.L. - - - - - = - - £ = + +
- - - - = - - - - i -
P.H. - - - = = - - - - - - -
g WS, - - - - = - - - 4+ 4+ o+ o+
2 RL - - - - - = - - 4+ 4+ o oz
© RN - -
R.R. - - - - - - - 4+ - o + +
W.L.
g PH - - + - - = - - - +* + %
@ WS. - - - - - - - - - - +
3 RL - - - = + - i = e =
LT RN e S o e s e
% RR - -
= WL - - - - = - - = - 4+ 4+ +

1)P.H.(cm) : plant height, W.S, (cm) : diameter of sod, R.L.{cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) : root length of runner, W.L.(g) : dry weight of leaves.

2)Inside : inside treatment of sod, Outside ; outside treatment of sod, Inside+Qutside ; whole surface treat-
ment of plot.

3)inhibition rating ; - : 0%, + :0~10%, + :10~20%, ++ : 20~40%
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Table 3. Effect of pendimethalin on the growth of Zoysia matrella( April 5, 1991)

Dose 200g /10a 600g /10a

Date 4/25 5/13 6/3 6/23 7/17 8/5 4/25 5/13 6/3 6/23 7/17 8/5
P,H,l) 1) — —_ —_ — — —_ — — + —
W.S. - - - - - - - - -
RL. - ~- - - = = - - -
RN. - - - - - - - -z
RR. - -
wL - - - - = = - - - = = =

PH. - - - - - - - - - - - -
ws., - - - = - = - - - - -
RL. - - - - - - - - - - - -
R.N. - - - - - & - - - - - &
RR. ++ ++
wL - -

+
PH - + -
ws. - - -
RL. - - +
R.N. - - + - - * +
RR. - ++ ++
W.L. - = = o+ + - - £ x4+ o+

H
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1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L.(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.{cm) : root length of runner, W.L.(g) : dry weight of leaves.

2)Inside ; inside treatment of sod, Outside ; outside treatment of sod, Inside+Qutside ; whole surface treat-
ment of plot.

3)Inhibition rating : — : 0%, =+ :0~10%, + :10~20%, ++ : 20~40%.

Table 4. Effect of propyzamide on the growth of Zoysia matrella( April 5, 1991)

Dose 250g /102 750g /10a

Date  4/25 5/13 6/3 6/23 7/17 8/5 4/25 5/13 6/3 6/23 7/17 8/5
PHY - - - - - - - - - & = =
ws., - - - - - - e
R.L. - - - = - - - - - - - -
R.N. - - - - = - e
R.R. - -
WL. - - - - - - - £ -

PH. - - - - - - - - -
ws. - - - - - = - - - - -
R.L. - - - = = - - - - = = -
RN. - - - - - - - - - - -
RR. - -
WL. - - - -+ + oz

Inside

H
H
|

H+
H
I

Outside
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Continued from Table 4.

P.H. - - - + - - - - + + + +
T WS - - - - - - - - - - - &
2 RL. - - - - = - - - - - - =z
TORN - - - - - - .
Z RR -

W.L. - - + + + + - - + + + +

1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L.(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) :root length of runner, W.L.(g) : dry weight of leaves.

2)Inside ; inside treatment of sod, Qutside ; outside treatment of sod, Inside+Qutside ; whole surface treat-
menf of plot.

3)Inhibition rating ; — : 0%, + : 0~10%, + :10~20%, -++ : 20~40%.

Table 5. Effect of asulam on the growth of Zoysia matrella( April 5, 1991)

Dose 370g /10a 1110g /10a
Date  4/25 5/13 6/3 6/23 7/17 8/5  4/25 5/13 6/3 6/23 7/17 8/5
PHY -¥ - = £ - - - - -+ o+ +
e - - - - - -
$ RL - - - - - - - - -+ 4+ %
g2 RN - - - - - % = + -
R.R. - -
WL - + + + + + - + + + + *
PL - - - £ - - - + -
o WS - - - - - - - - - - - -
¢ RL - - - - - - - - - - -
& RN - - - - - % - - 4+ - - -
R.R. - -
WL - - - - = % - - -+ 4+ o+
y PH - - = x - - - = = + 4+ 4+
5 WS, - - £ - - % - - - - - +
3 RL - - - - - - -+ =+ 4+ 4+
RN - - - - - o e =
% RR - -
- WL - - + x + = e i o S

1)P.H.(cm) : plant height, W.S, (cm) : diameter of sod, R.L.(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) : root length of runner, W.L. (g) : dry weight of leaves.

2)Inside : inside treatment of sod, Outside ; outside treatment of sod, Inside+Outside ; whole surface treat-
ment of plot.

3)Inhibition rating : — : 0%, + :0~10%, + :10~20%, ++ : 20~40%, +-++ : 40~60%.
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Fig. 2. Weather condition during experimental period(summer treatment)
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Table 6. Effect of simazine on the growth of Zoysia matrella(May 23, 1990)

Date  6/6 6/23 7/7 7/23 8/7 8/23  6/6 6/23 7/7 7/23 8/7 8/23
PHY - 52 49 66 56 57
< WS 10 109 IL1 119 128 150
£ RL ~ 08 45 217 689 2055
S RN - 01 11 36 96 1
RR - - - - - 59
W.L 30 12 31 36 54
Dose 200g /108 600g /10a
PH -9 - - - - - - - + o+ + 4+
WS - - - - = - - - x = %
§ RL - At ettt b+t R o o R
2 RN -+ + o+ + o+ — = bt b
RR. : - _
wL - - - - = = -+ o+t
- - - - = % - - £ x - -
P.H. - = - - - - e
g WS, - = - 4+ - - T
% RL - - - - - + R e e
8 RN - -
RR. - - - - - - - - - - - -
WL, '
o PH - - £ = x + - - £ £ = +
¥ Ows. - o+ - - - - - - - =+ o+
& RL  — 4+ ettt o+ — = bRttt
T RN - 4+ 4+ o+ o+ = T e s e e
T RR - -
= WL - o+ o+ o+ o+ -+ 4+t

1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L.(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) : root length of runner W.L.(g) : dry weight of leaves.

2)Inside ; inside treatment of sod, Outside ; outside treatment of sod, Inside+Qutside ; whole surface treat-
ment of plot.

3)inhibition rating : — : 0%, + :0~10%, + : 10~20%, ++ : 20~40%, +-++ : 40~60%

Table 7. Effect of pendimethalin on the growth of Zoysia matrelia(May 23, 1990)

Dose 200g /10a 600g /10a
Date 6/6 6/23 7/7 7/23 8/7 8/23 6/6 6/23 7/7 7/23 8/7 8/23
PHY =¥ 4 + + + + - - + + + +
WS - - - = = = - £ - - = =
L RL -+ o+ o+ = oz - -+ o+ 4+ 4+
£ RN - = + + + + - £ A+t ++ 4+
R.R. - _

W.L. -

|
H
|
I
H
|
H
H+
H
H+
H+
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Continued from Table 7.

PH. - - £ - - - - - T+ - - -
e WS, - x - - - - - - - - - =
S T -+ 4+ o+ o+ 4+
g RN. - - - - - & - - - - -

RR. ++ +++

wL - x - - - = - = - - - -
g P.H. - - * + + + - + + + +
5 WS, - - - = - - R T
8 RL - = + + 4+ + -+ = o+ o+ 4+
T RN -+ o+ o+ o+ 4 — x4
% RR ++ +++
- WL - + - - - + - * e + + +

1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L, (cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) : root length of runner, W.L.(g) : dry weight of leaves.

2)Inside : inside treatment of sod, Qutside ; outside treatment of sod, Inside+Qutside ; whole surface treat-
ment of plot.

3)Inhibition rating ;: — : 0%, %+ :0~10%, + :10~20%, +-+ : 20~40%, +++40~60%.

Table 8. Effect of propyzamide on the growth of Zoysia matrella(May 23, 1990)

Dose 250g /10a 750g /10a
Date 6/6 6/23 7/7 7/23 8/7 8/23 6/6 6/23 7/7 7/23 8/7 8/23

P,H.l) —3) — — — — — — — — — — —
W.S. - - - - = - - - - - - -
R.L. -+ - - - - -+ + +
R.N. - - - - - = - - = - = =
R.R. - -
W.L. - + - - - - - + + + + +

PH. - - - - - = - - - - - -
ws., - - - - - = - - - - - %
R.L. -
R.N. - - - = - - - - - - - -
R.R. , - -
wL - - = = = = -

PH. - - - - - - - - - - - -
ws., - - - - - = -
R.L. - - - - - - e
R.N. - - - - - - - - - - - -
R.R. - -
wL - o - - = = -+ - - - -

Inside?
I+
H+

Qutside
H
|
|
|
|
|
+
|
|
|
|

H
|
|
I
I

H
I
!
|
|

Inside+OQutside

1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L.(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) : root length of runner, W.L.(g) : dry weight of leaves.

2)Inside ; inside treatment of sod, Qutside ; outside treatment of sod, Inside+OQutside ; whole surface treat-
ment of plot.

3)Inhibition rating ; — : 0%, + :0~10%, + :10~20%
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£7} A 99t 2EEBEEJNANE sodNEHEES} 79 28 Fxo FAR %E/F R
600g /10a EEEEOl A -9ol=, 3744 EH A BT 200g /10a et o] R REE BEH AU
on, 2 Axrl A3 %3, 2EERENA BEESIN N, runnerd] BAHE 31, 1 RER
% Zsteh, Pendimethalin fEEE (Table 7)o1A &, 200g /10aS REE 79, sodNpEHE o
2HEEREI oA runner 9] #BIEE (H58) ©] 15% ZE mAE AT 18y, BEED REER
2 Ao HEFRA 2dth 600g /10a ] 3%, sodNEEE S 2HEEEE 1014 runner
o] geak 3 11 (R o] 55% 2R HES YT E3, sodsHEEE A E runnerol A AT R
TR 2 A flsEo] BEE S A HES AL

Propyzamide ZH# & (Table 8) ol A=, 250g /10a, 750g /10a-€ sodi, sodit & 2El &
P AL & 2R%EE 3MEA%TIRA Zoysia matrella®l R 3 gEe Ao Holx ot

ol

Asulam FEEEE (Table 9)oll A= 370g /1022l 7%, sod MEERIE S} 2HEHE N A HIEER
2 A5, runner ] BAEN I MIEE X &AMl H ek 53] runner o] Asl= 50%2 2
Sod#t ) A = runner @} 4 3} 5EC] HEE A Asulam EHEE i Qo] BE
7;101 Zoysia matrella®) 1RIRE Bl MikE o] FES v o= Bt 1,110g /10a B
o M 370g /10as}t ©& WEI} 0% RER AA BFEHPeH, 3749 Fdx HA4 mEsA
2okt Asulame Figfiols Aol g G &e] Avtn gl Jon X BRAME HER

&Q_rEL'SL

Table 9. Effect of asulam on the growth of Zoysia matrella(May 23, 1990)

Dose 370g /10a 1,100g /10a
Date 6/6 6/23 7/7 7/23 8/7 8/23 6/6 6/23 7/7 7/23 8/7 8/23
PHY ¥ + + + + - + + + + +
. ws. - x x £ £ = - £ x = x %
% RL — ettt A A - 4+ttt
2 RN - 4+ -+ At A+ A
~ RR - -
WL - ++ ++ A+t A+ e e o e S S
P.H. - - x £ + 4 -+ x = x
W.S. - - - - + # - - - £ =
S RL -+ o+ ++ = =
5 RN - - - 4+ + o+ - - 4+ 4+ + o+
R.R. - -
W.L. - + + + - + - + + +  ++ ++
o PH -+ x * = - = = £ x +
5 W.S. - + + + + + - + + + + +
& RL. e e o e R e e e o e e o
T RN e e e e e s e S
% RR. - -
= WL R o e S e i e i

1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L.(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.{(cm) : root length of runner, W.L.(g) : dry weight of leaves.

2)Inside : inside treatment of sod, Outside ; outside treatment of sod, Inside+Qutside ; whole surface treat-
ment of plot.

3)Inhibition rating : — : 0%, + :0~10%, + :10~20%, ++ :20~40%, +++ : 40~60%
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Fig. 3. Weather condition during experimental period(autumn treatment)

Table 10. Effect of herbicides on the growth of Zoysia matrella(Qctober 23, 1991)

P.H. W.S. R.L. R.N. R.R. W.L.
Control

5.0 12.3 225.0 18.0 4.8 5.5

Herbicides Simazine Pendimethalin Propyzamide Asulam
g/10a 200 600 200 600 250 750 370 1,110

P,H.” .3 - — — — — — —

R W.S. - - - - - - - -
% R.L. - - - - - - - -
2 RN - - - - - - - -
R.R. - - - - - - - -

W.L. - - - - - - - -
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Continued from Table 10,

P.H. - - - = - - - -
W.S. - - - - - - - -
R.L. - - - - - - - -
R.N. - - - - - - - -
R.R. - - + o+ - - - -
W.L. - - - - - - - -

P.H. - - - - - - - -
W.S. - - - - - - - -
RL. - - - - - - - -
R.N. - - - - - - - -
RR. -+ + 4+ - - - -
W.L. - - - - - - - -

1)P.H.(cm) : plant height, W.S.(cm) : diameter of sod, R.L.{(cm) : runner length, R.N.(no.) : number of run-
ner, R.R.(cm) : root length of runner, W.L.{(g) : dry weight of leaves.
2)Inside ; inside treatment of sod, Outside ; outside treatment of sod, Inside+Outside ; whole surface treat-

QOutside

Inside+OQutside

ment of plot.
3)Inhibition ratong : — : 0%, + :0~10%, + :10~20%, ++ : 20~40%.

£ #FRFSIE JAJAR, RO IR runner 9] AL fIATh

Table 10 VveEpd A7 o] AR A= Al zA N Mo ofs) o) &IT37]7k=] &
23 EREES A8 BolA FUrh b3 B #iFT BREBERE o B JFTFS 3
Aok o F RO MR, EEANHERINNE ZE ERE) A fz80] Aok

azuv, Simazine 600g /102 EEES EHARNME 2EREREY sod225EH AstE
runner 9] ffisg o] EH3IA A& Wkoh

Pendimethalin 200g /10a, 600g /102 sod#t R, 2 HEEE S 7 S0 &= sod2 25 245t
runner 8] ffEEo] EMEA A& Lt} Runner®] o= g#o] il fHsRmEo] LigEo]
Pendimethalino] B &3ta glo] JHEE Vel Aoz 1At}

Propyzamide 250g /10a, 750g /10aE & ¢+ Asulam®] 370g /10a, 1,110g /10aEE E o A =
ol FEE G UM% g NS Zoysia matrella®) EF) A 8L F2 &gt

LlEel RBHERE iFad B9, Simazined 4A LAEEIME BHES FHAT 4o
¥E I runnerd] £ RS T HESIG oY, 5A THEEA AN & KR A = %3S runner 9]
ARS ¥ BE}NG 8, 10A THEEAN e S%E EHENNE EHT 39 o2 9
AFERAT Ao JFo] QAAAT, F3] 22 RBEI BEHATH 54 T EE 49, =2
A Sk SifRo] REBIZL SAist Qe REBLESE RERI RiIkE 7 49, BES VNG
Aoz Bt}

Pendimethalin 4F EHEEANME Zoysia matrellaol) V¥ g288 =) orgltl 5 TAIRE
BAME HR, EEANEERNE A9 BES FX FUAT, runner] BEHHE 2zt B Al
7131, 2 f5R-S ek A HESIAT ¥, 10 THREE SEES FAHS 447 o3 run-
ner9] f#5ES WHstA A slstAch Gaskin?2 Dinitroaniline & BrE#|7} kentucky bluegrass
9] 5388 ¥} rhizome-& {HE3IH, Jagschitz®+= Pendimethaline] & ¥ sodoll A 9] RS HE
A e Ao 2 Bt oy 22y, Dinitroaniline# kr&m ol &k o) o HinemsQ KAE
2 )9 RfEel wte}l 2o IS o, Pendimethalin® Zoysia matrella ] sodoll A %

S



December 1993 DA 1 Zoysia matrella 2 A7 v X & Zv] & A xA] Simazine, 93
Pendimethalin, Propyzamide, Asulame] 9 &

4T R Mool e #Ee BE A FUAA T, runnerol A AT R BRI E o= EE
Bl A= HEZ es] 2tk o] A2 Pendimethalino] i 2 o] 7tx] 0] 53HA] &1l &3]
tgEEAM B Bgstn ) dEd Ao 2 ¥Ark Propyzamide: MEHEESH, £
Fik, REEE BAGol Zoysia matrella®) HES IBESX &l 1AL Zoysia matrella®
FEEQ Witk 23 Ao g BolAg, +HiF e BEr #FS A% REY shvet Bagdd
8) .

Asulame 4F L4l BEES FHY FS, 2EHERENA #EE A&, runnerd] BAE R
3RS A2s] ESIA 5ATH EEAAE o= EEAEIAME & & %S run-
nerd] £ £S A HESYT 28U, 10A TH EEANE BEEES Zad A8 gE7
ERtR] gkt

& HEANM Zoysia matrellad] T3 BREHS HEES BH o= EHANME 5ATH EE>4
A k4 EE>108 T EE ESE a3, At AFo] 7P¢ RS SATa EENEL o
#wmEyL 2 REDAT EEE 49, 753 Ro] LRI S| BE, MRS Bl
o, BREHE Po] Rkd Aoz BrEdh 53 58T RER BEV =X, AR B2 o
o A9 #Eaxd S Bkt Bold A3, Asulam® Simazine g Ao Z TE AzAE
wol F451, t$7] Are AT gusly] W] AEEA] RESHA JehtL, #EE}
A el oz BReEth

wmE

Zoysia matrella®l Simazine, Pendimethalin, Propyzamide, Asulam< 48 b4, 5A T4, 10
H Tajol 24zt g ste], Zoysia matrella?) £E #3 o] AZA Q] HES FAaSIA T

Simazine2 4fF LA EEIA HmERES FHT 2ol %EH runnerd] £RE BHEHA
AEFQAAY, 58 TaHREIAE KERAME I AFS BFEIAC &8, 10ATE E
BN BREEEENANEL £ BEo) BFS R A BEE FA FRAY, BHT
BwEZ FEE AT

Pendimethaline 48 L4 A Zoysia matrella®) & BE8S FX Uk 570 T4A
EEAMNE B, ¥ NEERE A $28& FX) FAX T, runner o] LS} MRS 2
A EESETG E10A T EEAIMNE BRES AT 3%, ZF runner ] RS 8
st A HEAZ D

Propyzamide= BERGE, mIEHiE, EBRERC) BASe] Zoysia matrella®) £ HES
F2} gk

Asulame 478 L4) EEe A S, BEEEEREINA Zoysia matrella®] RS HESITHSH
Th EEoAE %S runner?) A ES A EESGT 284, 108 TagEAME A3
HESA FUTh

Zoysia matrella o T3 BREH Q] EREELG BES B FH BAQl] 5A Ta EE>4
Al EE>108 T &= jgez 23, It £Fo] 7PY &S AT EEAL o
gE7F A FBEFATH



94

&2 7T] 3}13] %) A7A AM2-33%

51/ 30k

. Davis, D.E.1972. Effects of herbicides on plant physiological processes. Proc., Scotts

Turfgrass Res. Conf. 3 :49-69,

. Engel, R.E.,, C.R, Funk, and D.A. Kinney. 1968. Effect of varied rates of atrazine and

simazine on the establishment of several zoysia strains. Agron. J. 60 : 262-265.

. Fry. J.D., Peter H. Dernoeden, and J.Jack Murry. 1986. Establishment and rooting of

Zoysiagrass(Zoysia japonica)as affected by preemergence herbicides. Weed Sci. 34:
413-418.

. Gaskin, T. A. 1987. Effect of preemergence crabgrass herbicides on rhizome develop-

ment in Kenturkey bluegrass. Agron, J. 56 : 340-342.

. Jagschitz, J. A. 1977. Herbicidal effects on development and rooting of Kenturky blue-

grass sod. Proc. Northeast. Weed Sci. Soc, 40 : 280-281.

. Mccarty, L.B. 1991. Carpetgrass response to postemergence herbicides. Weed Tech. 5:

563-565.

. Takeuchi, Y., M. Ogasawara, M. Konnai and T. Takematsu. 1989. Downward move-

ment of herbicides in soil. Pro. Sixth Int. Turf. Res. Con, Tokyo, Japan. 275-277.

. Zandvoort, R., D.C. Vandord, M. Leistra and J. G. Verlaat, 1979. The decline of

propyzamide in soil under field conditions in the Netherlands. Weed Res. 19 : 157-164.

- @S, RIWGL—, WRTE, MR, EREE, AAEX 1992 Y vV Y, TaefF,

RYTA ANV ELIFT Y27 AOBREEELEEMIIE I AR, HAEZERE. 20(2) :
183-188.

10. PRaE sk, MRZCH, KILGL—, 1984, 7 ¥ 2 ) ADZAEMIZH T HITE (2)BBIEHEME EIE

RN OITEY. ZAEMR. 13(1) : 9-14.

11 ArA%cH. 1983, (S )ZEMEDOHIE & ik & » < HHME-Z A NBEHROMBES. 2

MR, 12(1) 1 23-17.



