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Abstract: Field experiments were conducted to determine quizalofop-P-tefuryl (Pantera 040 EC) efficacy for con-
trol of couchgrass (E. repens) at crop rotation peas-spring cereals. The results showed that herbicides applied at
4-8 leaf stage of E. repens enhanced weed control effect. Subsequent treatments i.e. at 10-12 leaf stage of
E. repens were less effective. In the following years, the yield of spring cereals depended on efficacy of E. repens
control in forecrop i.e. pea. Spring cereals (wheat and barley) gave better yield when higher level of £. repens con-
trol was observed.
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I. INTRODUCTION

Couchgrass (E. repens) is an important grass weed that infests especially cereals, tuber
crop and pod crop in most European countries. During the past decades in many sites of Po-
land a significant increase of couchgrass infestation was observed. Couchgrass has caused a
considerable decrease of yield of cultivated plants, and complicates agronomical practices,
postemergence and cultivation treatments. Although, many herbicides give a good efficacy
against this weed, in next vegetation season on treated plantations there is often observed a
regrowth of couchgrass shoots from rhizomes (Adamczewski and Praczyk 1988; Piskorz
and Leska 1999). In the last years the wide use of graminicides against couchgrass and other
grass weeds is frequently observed (Anyszka et al 1999; Anyszka and Dobrzanski 1999;
Rola et al. 1996; Mclntire et al. 1990). The use of these herbicides apart from reduction of
grass population in many broad-leaved crop plants shows an advantageous influence on
next cultivated crop. For grass weeds control the following graminicides are used:
quizalofop-P-tefuryl or quizalofop-P-ethyl. Quizalofop-P-tefuryl in quantities 40 g 1" es-
tablishes active ingredient of graminicide Pantera 040 EC. It is a systemic herbicide applied
on weeds after emergence. Graminicide is uptaken by plants through the leaves and is
quickly translocated to the target places (Wilson 1997).

The aim of investigations was to determine the influence of graminicide
quizalofop-P-tefuryl (Pantera 040 EC) on E. repens control, crop yielding at crop rotation
peas-spring cereals.



296 Journal of Plant Protection Research, Vol. 41, No. 3 (2001)

Il. METHODS

In 1996 and 1997 the efficacy of graminicides in the E. repens control in peas was in-
vestigated. In the next years i.e. in 1997 and 1998 residual effect of herbicide activity in
spring cereals was determined. The experiments were carried out in Winna Goéra Experi-
mental Station of Institute of Plant Protection in Poznan. The field trials were conducted on
grey brown podsolic soil.

Commercial formulation of quizalofop-P-tefuryl (Pantera 040 EC containing 40 g a. 1.
I"" quizalofop-P-tefuryl, product Uniroyal Chemical) and quizalofop-P-ethyl as standard
(Targa Super 5 EC containing 5% a. i. 1" quizalofop-P-ethyl, product Nissan Chemicals In-
dustries) were used in peas. Graminicides were applied at two times of application and dif-
ferent rates. The following treatments were applied: Pantera 040 EC at application rate 1.5;
1.75 and 2.0 I/ha and Targa Super 5 EC at 2.0 I/ha. The first application was done at 4-8 leaf
growth stage of E. repens and the second took place at 10—12 leaf growth stage of E. repens.
Broad-leaved weeds were treated with herbicide Basagran 480 SL (containing 480 g a. i. 1"
bentazon, product BASF) at application rate 3.0 I/ha.

In cereals (spring barley and spring wheat) the broad-leaved weeds were controlled
with Chwastox Trio 540 SL (300 g a. i. I'' mecoprop, 200 g a. i. ' MCPA and 40 g a. i. 1"
dicamba, product Z.CH. Organika-Sarzyna) at application rate 1.5 I/ha. The treatments
were performed using backsprayer “Gloria” type with flat fan TeeJet 11003 XR nozzles at
spray volume of 300 1 ha™ and spray pressure of 300 kPa. The experiments were arranged as
a randomised complete block design with 4 replications and a plot size of 16.5 m”.

The selectivity of herbicides was determined using a 1-9 scale, where 1 meant a com-
plete resistance. Visual evaluation of phytotoxicity of graminicides was done land 3 weeks
after each treatment.

Assessments in peas were performed visually 3—4 weeks after treatments as percent of
E. repens control (evaluation of % green biomass compared to the untreated control, where
0% meant no difference to untreated and 100% meant the complete absence of living plants
in the plot). Last evaluation was done after ear emergence of the peas. The data of succes-
sive observations were shown in the tables as a result of average destruction of E. repens
plants.

Residual effect of graminicides in cereals was estimated from E. repens counts (weight
of rhizomes before crop sowing, number of shoots before earing) and visual assessments of
infestation after harvest in 1-9 scale.

The seed yield, weight of 1000 pea seeds and yielding of cereals i.e. grain yield, weight
of 1000 grains and number of ears per sq.m were estimated. The yield results were statisti-
cally worked out with analysis of variance and Student’s test.

IIl. RESULTS

The results are presented in tables 1, 2, 3 and 4. Tables 1 and 2 show the influence of
quizalofop-P-tefuryl on E. repens control in peas (in 1996 and 1997, respectively). Tables 3
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Table 1

The influence of quizalofop-P-tefuryl (Pantera 040 EC) on Elymus repens control in peas (1996 and 1997)

‘ Control of Elymus repens in %

| | s e

Limie \ Treatment Ralg Year
of application i (1ha™) o
\ 199 1997 Mean
| for year
|Untreated (density — no. m?) | = (58.6) (52.3)
| L S | | -
|Elymus repens |Pantera 040 EC | 1.5 91 | 96 | 93.5
|at 4-8 leaf stage \Pantera 040 EC 1.75 94 98 96.0
‘ |Pantera 040 EC ‘ 2.0 96 ‘ 99 97.5
‘Targa Super 5 EC 240 98 ‘ 98 98.0
| |Pantera 040 EC | 1.5 72 | 76 | 74.0
|Elymus repens |Pantera 040 EC ; 1.75 80 82 | 81.0
iat 1012 leaf stage Pantera 040 EC | 2.0 85 84 | 84.5
| | Targa Super 5 EC 2.0 ‘ 81 79 ‘ 80.0

and 4 give the results of experiments in which residual effects of graminicides in spring bar-
ley (1997) and spring wheat (1998) were investigated.

In 1996 the effectiveness of quizalofop-P-tefuryl in peas was generally good, although
high density of E. repens was noted (58.6 no. per sq.m). Major differences occur in the sus-
ceptibility of the weed to the herbicides as related to the time of application at the different
growth stages of E. repens. The best results of biological activity of quizalofop-P-tefuryl
were recorded when the treatment was performed at 4-8 leaf stage of E. repens. In 1996 the

Table 2
Response of peas to graminicide quizalofop-P-tefuryl (Pantera 040 EC) (1997 and 1997)
[ o \ I -
} Phytotoxicity ‘ Weight of ‘ Yield
‘ : | ‘ to peas | 1000 seeds (g) ‘ (tha™) i
J Tir?le . | Treatment | Ratel | Averagein | | i |
of application ; (Tha™) | 1996 and | ‘
‘ 1997 1996 1997 1996 1997
‘ ‘ ‘ w \
| (1-9 scale) |
|Untreated - 1 202 206 | 045 | 045
e - T
s Pantera 040EC 15 1 208 215 1.03 : 117
g e | Pantera 040 EC 1.75 1 215 224 1.47 1.67
‘ CaTSHES pantera 040 EC | 2.0 1 217 | 227 205 | 228
‘ |Targa Super 5 EC| 2.0 1 220 | 230 | 204 | 224
| Y N | | S == ii
‘ Pantera040EC 1.5 1 203 | 211 0.92 1.02
‘El_vmus repens  Pantera040EC | 175 | 1 205 | 215 | 122 i 1.52
at 10-12 leaf Pantera 040 EC 20 | 1 212 | 216 1.83 | 213
‘stage ‘Targa Super 5 EC} 2.0 \L 1 21 | 214 | 190 | 213
| — e e | ——— || S | = ’ s
LSDg os= ; 0.7162 ! 0.156 |
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Table 3
Residual effect of quizalofop-P-tefuryl — Pantera 040 EC (applied in 1996) in spring barley (1997)

Residual effect in spring barley (1997)

Weight

Time of Rate . of . lnfes‘tauon Weight | Number
g Treatment 5. rhizomes of shoots  after : S Number "
application (lha') 4 - of 1000 ' of grains N Yield
before before  harvest i k of ears 2
: grains in ear (tha)
crop earing (1-9 per sq. m
e 2 () (no.)
sowing (no.m™) scale)
(gm?)
Untreated — | 2125 | 586 9 453 220 w3 186 }
Pantera
5 5 2 5 2
) 040 EC 1.5 182 15.8 3 49.2 23.0 468 3.2
Elymus Pantera
repens at 5 1.75 65 10.6 2 50.6 239 472 4.13
. 040 EC
-l Pantera
3 2 5 ) 2
stage 040 EC 2.0 25 Sk 1-2 50.5 24.5 483 4.85
ekl T 24 | 58 12 | 504 | 243 | 48] 4.86
SEC
Pantera
5 5 5 o¥) 52 2
iy 15 689 365 56 468 221 452 297
D ore
Elymus gjglg(“‘ o175 | 367 | 224 5 486 | 232 463 | 383
repens at ‘P ) |
10-12 leaf 02‘8“.“3 2.0 289 | 162 | 45 | 489 | 231 | 474 | 431
stage ; E(‘
Larga Buper | g 293 170 45 49.1 234 469 433

SEC

LSDoos= 0.207 |

optimum efficiency (91%, 94% and 96%) was obtained with the rate 1.5; 1.75 and 2.0 | /ha,
respectively. In the next year the similar results in controlling couchgrass were recorded (ef-
ficacy from 96 to 98% respectively).

No phytotoxicity effects with graminicides applied at different application rates on pea
plants were observed (1 in 1-9 scale).

The residual effect of graminicides applied at two growth stages of peas showed that
the early application (at 48 leaf stage of E. repens) resulted in considerably greater reduc-
tion in weight of rhizomes than the late application. As those trends were observed in both
experiments it is most likely that the differences in growth stages account for the observed
differences in herbicide activity. Besides, number of shoots of E. repens before earing and
also the infestation after harvest of cereals were correlated with efficacy of control of
E. repens in peas. The results emphasize the importance of the time of herbicide application.

The pea yield in 1996 and 1997 was usually correlated with the degree of couchgrass
control (Tab. 2). The yields from the herbicide treated plots were significantly higher than
from untreated plots. Yield was increased when higher level of E. repens control was ob-
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Table 4

Residual effect of quizalofop-P-tefuryl — Pantera 040 EC (applied in 1997) in spring wheat (1998)

‘ | Residual effect in spring barley (1997)

\
\ — S e
\ \ | Weight | ‘ \ | \ \ \
! Time of | Rate ‘ ; of | Nimber ;Intes‘tallom Weight ! Number ‘ | ‘
| .. | Treatment | 3. |rhizomes | of shoots | after | |~ . | Number | y
application (lha™) p % of 1000 ' of grains s Yield
before before = harvest . | | ofears il
. orains in ear (tha)
crop earing (1-9 o per sq. m
. > (g) (no.)
sowing (no.m™) scale)
(g m?)
Untreated - 2912 63.6 9 38.9 28.1 357 1.37
Pantera
5 2 i 52 33 . 3.25
040 EC 1.5 282 18.8 34 452 35.0 448 3.25
Elymus Pantera
repensat |- one 1.75 165 14.6 3 47.6 379 462 3.83
040 EC
4% leat |Pantera
ag [ 2 2
stage 040 EC | 2.0 86 8.7 ‘ 2 48.4 438 ‘ 473 4.34
Ig%a SUPST | 9 93 g8 | 2 485 | 443 | 478 428 |
L o SIS RN SRR SN NS SN N S
‘ Panera 659 | 493 | 67 s | 31 | ss | 233 |
‘ 040 EC |- | | 0 2 1 | -
Elymus gig‘gg s o7 | 324 | 6 456 | 342 | 433 | 374
repens at i | |
10-12 leaf | Pantera 2.0 489 | 262 5 469 | 361 | 444 | 397
stage 040 EC
LEBABIPE | oy 493 | 270 5 466 354 448 3.93

LSDO_()SZ 0.187

served. In both years 1996 and 1997 the highest yield of pea stood with the best activity of
quizalofop-P-tefuryl applied at 2.0 I/ha (2.05 t/ha and 1.83 t/ha in 1996 and 2.28 t/ha and
2.13 t/hain 1997, respectively). The influence of graminicides on weight of 1000 seeds was
slightly differentiated and mostly insignificant.

Yield of residual crops i.e. spring barley and spring wheat depended on the herbicides
efficacy in pea and thereby depended on the density of couchgrass shoots in cereals (Tabs 3
and 4). The highest £. repens infestation in cereals was stated in the technology of the lowest
efficacy of weed control in peas. The highest yield of spring barley was (4.85 t/ha) corre-
lated with the lowest infestation of couchgrass (5.7 plants m™). The similar trend in spring
wheat crop was observed. The application of graminicides at 10—-12 leaf E. repens stage in
forecrop (pea) reduced yields of cereals when compared to the treatments applied earlier.
The differences between the yield were statistically significant. The considerable yield
losses have been measured on the untreated plots. The yield of spring barley and spring
wheat was increased by 73—-160 % and 137-217 % when compared to the untreated plots,
respectively due to the application rate of graminicides. All the components of yield (weight
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of 1000 grains, number of grains in ear, number of ears per sq. m) were affected by
couchgrass competition in both cereals

IV. DISCUSSION

A reduction in the number of treatments can be obtain either by the reduction the num-
ber of rides through the crop, which are treated with herbicide or by applying reduced doses.
The reduction in the number of herbicide treatments can be achieved at different ways. It
can be an introduction of economic thresholds, using non-chemical methods of weed con-
trol or the influence of decreased number of couchgrass shoots resulting from the good
weed control in the forecrop.

Field experiments with graminicides applied in peas and their residual effect in cereals
(spring wheat and spring barley) confirm the possibility of reduction in the number of herbi-
cide treatments with satisfactory efficacy of couchgrass control and increase of yield of ce-
reals. The results showed that biological activity of quizalofop-P-tefuryl depended on the
growth stage of E. repens and the application rate. The best efficacy was obtained when the
gramicicide was applied at earlier growth stage of E. repens, at 4-8 leaf regardless of appli-
cation rate. Subsequent treatment at 10—12 leaf growth stage of E. repens reduced the effi-
cacy of couchgrass control in pea and in the consequence influenced the increase of
infestation and significant loss of yield in the following crops cultivated in crop rotation.
Those results have been confirmed in the other research (Rola and Badowski 1998). The
yield of spring cereals (barley and wheat) depended on the efficacy of couchgrass control in
forecrop i.e. pea.
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Kazimierz Adamczewski, Roman Kierzek, Krystyna Szwed

ZWALCZANIE ELYMUS REPENS GRAMINICYDEM
QUIZALOFOP-P-TEFURYL (PANTERA 040 EC) W ZMIANOWANIU
GROCH-ZBOZA JARE

STRESZCZENIE

Graminicyd quizalofop-P-tefuryl (Pantera 040 EC) stosowany w uprawie grochu, we wczesniej-
szym terminie, tj. w fazie 4-8 lisci perzu wiasciwego, skutecznie zwalczyt ten grozny gatunek chwa-
stu. Pozniejszy zabieg srodkiem Pantera 040 EC w fazie 1012 lisci perzu whasciwego odznaczat sie
znacznie gorszym efektem dzialania. Wyrazne zréznicowanie w skutecznosci chwastobojczej uzy-
skane dla roznych faz rozwojowych perzu obserwowano w kazdym roku badan i byto ono uzaleznio-
ne od zastosowanej dawki graminicydu. Poziom zachwaszczenia perzem wiasciwym w roslinach
nastepczych (jeczmien jary i pszenica jara) byt $cisle zwiazany ze skutecznoscia zniszczenia tego ga-
tunku w przedplonie, tj. w grochu. Przyrost plonu jgczmienia jarego i pszenicy jarej byt na ogot scisle
skorelowany z efektem chwastobdjczym dziatania graminicydu Pantera 040 EC w przedplonie. Plon
zb6z jarych uprawianych po grochu byt istotnie wyzszy na obiektach, na ktorych efektywnos¢ znisz-
czenia perzu wiasciwego byta wysoka.



