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In 2007-2008 at the Lithuanian Institute of Horticulture there were carried out the inves-
tigations of herbicide Lentagran WP (a. i. pyridate 45 %) efficiency in cabbage crop.

The investigated herbicide effectively decreased weed number in cabbage crop. Annual
dicotyledonous weeds were sensitive to herbicide Lentagran WP 0.5-2.0 [ ha™. Total number
of weeds 14 days after application of herbicide decreased by 51.6—82.3 %, number of annual
dicotyledonous weeds decreased by 58.3—82.5 %, air dry weight of weeds decreased by 34.9—
67.6 %. The number of annual dicotyledonous weeds in Lentagran WP 0.5-2.0 [ ha™! treatments
was essentially lower to compare with untreated and also there was found essentially lower
number of annual dicotyledonous weeds in Lentagran WP (a. i. pyridate 45 %) 2.0 | ha! treat-
ment to compare with Butizan 400 2.0 1 ha! treatment. Especially sensitive to Lentagran WP
0.5-2.0 L ha'! there was Galinsoga parviflora Cav. (80.4—100 %). Very sensitive to Lentagran
WP 2.0 1 ha! were Matricaria inodora L. (93.7 %), Stellaria media L. (87.3 %).
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Introduction. Broadleaf weeds continue to be significant problem in cabbage
production fields. Until recently only two herbicides were registered for postemer-
gence broadleaf weed control in transplanted cabbage. With the recent registration
of Lentagran WP the possibility of developing postemergence weed management
strategies for both direct-seeded and transplanted cabbages exists. Herbicide Lenta-
gran WP now registered for use in onion, leek and cabbage in the Lithuania, controls
or suppresses redroot pigweed (Amaranthus retroflexus L.), common lambsquarters
(Chenopodium album L.), nightshade spp. (Solanum spp.) and small flowered galin-
soga (Galinsoga parviflora Cav.). Lentagran WP is postemergence contact herbicide
and has no residual soil activity. Its mode of action involves hydrolysis to 3-phenyl-
4-hydroxy-6-chloropyridazine, which then inhibits photosystem II electron transport
(Zohner, 1987).

Effective weed management must also have good crop tolerance. Pyridate injury,
which occurs as distinctive, blotchy chlorosis of treated leaves, has frequently been
reported in cabbage (Bullen et al., 1993; Miller, Hopen, 1991; Orfanedes, Masiunas,
1990; Wallace, Bellinder, 1992). Four-leaf cabbage tolerated pyridate when applied at
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1x and 2x rates (1.0 and 2.0 kg/ha, respectively) however, when applied at earlier growth
stages, significantly injury has been reported phytotoxicity. Injuring is usually transi-
tory with nonchlorotic leaves emerging subsequent to application. There have been no
reported instances of yield reductions in cabbage where pyridate was applied.

The aim of the study — to investigate the effect of herbicide Lentagran WP (a. i.
pyridate 45 %) efficiency in cabbage crop.

Object, methods and conditions. Investigations were carried out at the Lithuanian
Institute of Horticulture in 2007-2008. Soil — sandy loam on light loam, calcaric
epihypogleyic luvisol (IDg 8-k, / Calc(ar)i — Epihypogleyc Luvisolls — LVg-p w cc).
Ploughing layer was of 22-25 cm in thickness, of little humus (1.58 %), neutral
(pHy, 7.0). There was big amount of agile phosphorus (354 mg kg of the soil), po-
tassium (146 mg kg! of the soil) and calcium (4 500 mg kg of the soil) in the soil,
but small amount of nitrogen (in the layer of 040 cm — 56.6 kg ha' N-NH, + N-NO,).
Before planting 200 kg ha' N, 150 kg ha'' P, 200 kg ha"' K were poured. There was
grown cabbage cultivar ‘Langedijker Dauer’. Investigations were carried out according
to the mechanized technology of cabbage growing created at the Lithuanian Institute
of Horticulture. Cabbage experimental area was 600 m? Record plot —5 x 5=25 m?.
Experiment was carried out in 4 replications.

Herbicides in cabbage crop were sprayed two weeks after planting according to
thescheme:

1) Control (without herbicides, weeded);

2) Butizan 400 (standard) 2.0 1 ha'!;

3) Lentagran WP 0.5 1 ha'';

4) Lentagran WP 1.0 1 ha'';

5) Lentagran WP 1.5 1 ha'!;

6) Lentagran WP 2.0 1 ha''.

Herbicides were sprayed with back sprayer. Water rate — 400 1 ha'!. Weeds were
counted in four places of every plot, in areas of 0.25 m?, diagonally thought the plot,
once after the month from the last spraying. After weed calculation, they were weeded
once. The data of crop weediness and cabbage yield were calculated by dispersion
analysis method. Before carrying out statistical analysis, the number of weeds was
recounted according to the formula: y = (x + 1): x — real weed date; y — transformed
weed date (Tarakanovas, Raudonius, 2003).

Results. In 2007-2008 the average total number of weeds after application of
herbicide Lentagran WP 0.5-2.0 1 ha'! decreased by 51.6-82.3 % to compare with
untreated. The number of total weeds in Lentagran WP 0.5-2.0 1 ha™! treatments was
found essentially lower to compare with untreated and there was found essentially lo-
wer total number of weeds in Lentagran WP 1.5-2.0 1 ha™! treatments to compare with
Butizan 400 2.0 1 ha'! standard treatment. The efficacy of Lentagran WP 1.5-2.0 1 ha!
was bigger in 13.3—18.0 % to compare with standard treatment. Total weed number
was lower in 2007 than in 2008, but herbicide efficacy was similar in both years of
investigation (Table 1).
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Table 1. Efficiency of herbicide Lentagran WP for control of total number of

weed in cabbage
1 lentelé. Herbicido Lentagran WP jtaka bendram piktZoliy skai¢iui kopiisty pasélyje

Babtai, 2007-2008

Total number of weeds (pcs. m?)
Treatments Bendras piktzoliy skai¢ius, vnt. m?
Variantai 2007 2008 2007—2-008 average
vidurkis
Untreated 36.5 79.0 57.7
Nepurksta
Butizan 400 2.0 | ha'! (standard 18.2% 23.0% 20.6*
standartas)
Lentagran WP 0.5 1 ha! 27.2% 28.7* 27.9%
Lentagran WP 1.0 1 ha'! 19.0* 23.7* 21.3%
Lentagran WP 1.5 1 ha'! 8.2%* 17.7% 12.9%*
Lentagran WP 2.0 1 ha'! 6.2%%* 14.2%* 10.2%*

Note: * — essentially less than in the untreated treatment (LSD ),

** — essentially less than in the Butizan 400 2.0 1 ha™* (standard) treatment (LSD)

Pastaba: * — i§ esmés maziau negu nepurkStame variante (R ), ** — i§ esmés maZiau negu herbi-
cidu Butizan 400 2,0 I ha™! nupurkStame standartiniame variante (R ,).

Average number of annual dicotyledonous weeds in 2007—2008 in herbicide
Lentagran WP 0.5-2.0 1 ha! treatment decreased by 58.3-82.5 % to compare with
untreated. There was found essentially lower number of annual dicotyledonous
weeds in Lentagran WP 0.5-2.0 1 ha! treatments to compare with untreated and
also there was found essentially lower number of annual dicotyledonous weeds in
Lentagran WP 1.5-2.0 1 ha™! treatments to compare with Butizan 400 2.0 1 ha'! standard
treatment. The efficacy of Lentagran WP 1.5-2.0 1 ha™! in post emergence dicotyledon-
ous weed management was bigger in 14.8—16.7 % to compare with standard treatment.
Number of annual dicotyledonous weeds was lower in 2007 and efficacy of Lentagran
WP 2.0 1 ha! was bigger by 5 % in that year than in 2008 (Table 2).

Total air-dry weight of weeds in Lentagran WP 0.5-2.0 1 ha'! treatments decreased
by 34.9-67.6 % to compare with untreated in both year of investigation. There was
found essentially lower air-dry weight of weeds in Lentagran WP 0.5-2.0 1 ha! treat-
ments to compare with untreated and there was found essentially lower air-dry weight
of weeds in Lentagran WP 2.0 | ha'! treatment to compare with Butizan 400 2.0 1 ha!
treatment. Lentagran WP 2.0 1 ha! decreased air-dry weight of weeds in 27.6 %
(Table 3).
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Table 2. Efficiency of herbicide Lentagran WP for control of annual dicotyledo-

nous weed number in cabbage
2 lentelé. Herbicido Lentagran WP jtaka vienmeciy dviskiléiy piktzoliy skaiciui kopiisty

pasélyje
Babtai, 2007-2008
Number of annual dicotyledonous weeds, (pcs. m?)
Treatments Vienmeciy dviskil¢iy piktzoliy skaicius, vat. m
Variantai 2007 2008 200772.008 average
vidurkis

Untreated 335 78.5 55.6
Nepurksta
Butizan 400 2.0 1 ha'! 16.2%* 22.7* 19.0%*
(standard
standartas)
Lentagran WP 0.5 1 ha™! 23.2% 25.2% 23.2%
Lentagran WP 1.0 1 ha'! 13.2% 19.7* 16.5%
Lentagran WP 1.5 1 ha'! 6.2%% 15.5% 10.8%*
Lentagran WP 2.0 1 ha'! 4.0%* 12.7%* 9.7%%*

Note: * — essentially less than in the untreated treatment (LSD,), ** — essentially less than in

the Butizan 400 2.0 | ha! (standard) treatment (LSD,,).
Pastaba: * — i3 esmés maziau negu nepurkStame variante (R ), ** — i§ esmés maZiau negu herbicidu
Butizan 400 2,0 1 ha" nupurk3tame standartiniame variante (R ;).

Table 3. Efficiency of herbicide Lentagran WP for control of weed air-dry weight

in cabbage
3 lentelé. Herbicido Lentagran WP jtaka piktZoliy orasausei masei kopusty pasélyje

Babtai, 2007-2008

Total air-dry weight of weeds
Treatments Orasausé piktzoliy masé (g m?)
Variantai 2007 2008 200772.008 average
vidurkis
Untreated 81.2 105.0 96.7
Nepurksta
Butizan 400 2.0 1 ha! (standard 51.2* 63.5% 57.7*
standartas)
Lentagran WP 0.5 | ha™! 49.2% 77.0* 62.9%
Lentagran WP 1.0 [ ha™! 44.0%* 67.0* 57.0%
Lentagran WP 1.5 [ ha™! 44.0%* 65.7* 51.7*
Lentagran WP 2.0 | ha! 20.0%** 45.7%* 31.3%*

Note: * — essentially less than in the untreated treatment (LSD ), ** — essentially less than in
the Butizan 400 2.0 1 ha' (standard) treatment (LSD,,).

Pastaba: * — i3 esmés maziau negu nepurkStame variante (R ), ** —i§ esmés maZiau negu herbicidu
Butizan 400 2,0 1 ha" nupurkstame standartiniame variante (R ).
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The number of Chenopodium album L. decreased by 74.8 % in treatments with
Lentagran WP 2.0 1 ha! and decreased by 49.8-67.7 % in Lentagran WP 0.5-1.5 L ha'!
treatment and —44.7 % in Butizan 400 2.0 | ha™! standard treatment during investigation
year. The number of Galinsoga parviflora Cav. decreased by 80.4—100 % in treatments
with Lentagran WP 0.5-2.0 1 ha! and decreased by 68.2 % in Butizan 400 2.0 1 ha'!
treatment. The number of Capsella bursa-pastoris L. decreased by 66.0-73.1 % in
treatments with Lentagran WP 1.5-2.0 | ha! and — by 27.7-46.4 in treatments with
Lentagran WP 0.5-1.0 1 ha! and Butizan 400 2.0 1 ha! treatment. The number of
Stellaria media L. decreased by 87.3 % in treatments with Lentagran WP 2.0 1 ha' and
decreased by 100 % in treatment with Butizan 400 2.0 | ha'' treatments. The number
of Matricaria inodora L. decreased in Lentagran WP 2.0 1 ha'! treatment by 93.7 %,
in Lentagran WP 1.0 1 ha'' — by 79.7 % and in Butizan 400 2.0 | ha! treatment — by
17.2 % during investigation year (Table 4).

Table 4. Efficiency of Lentagran WP for reduction (%) of main dicotyledonous
weed species in cabbage

4 lentelé. Kai kuriy vienmeciy dviskilCiy piktzoliy raiSiy skaiciaus sumazéjimas (%)
panaudojus herbicida Lentagran WP koptsty pasélyje

Babtai, 2007-2008

Treatments Chenopodium| Galinsoga |Stellaria|Matricaria Capsella
Variantai album L. |parviflora Cav.media L.|inodora L. bursa-pastoris L.

Untreated 0 0 0 0 0
Nepurksta
Butizan 400 2.0 1 ha™! 44.7 68.2 100 17.2 34.6
(standard / standartas)
Lentagran WP 0.5 | ha! 49.8 96.5 64.7 14.0 27.7
Lentagran WP 1.0 [ ha™! 57.6 80.4 50.0 79.7 46.4
Lentagran WP 1.5 1 ha™! 67.7 96.5 64.7 48.4 66.0
Lentagran WP 2.0 1 ha™! 74.8 100 87.3 93.7 73.1

There was not found significant differences between treated with herbicides
Lentagran WP 0.5-2.0 1 ha™', Butizan 400 2.0 1 ha'! treatments and untreated in cabbage
yield in both year of investigation. Negative direct effect on crop, cabbage yield and
exterior quality of yield was no observed during investigation year (Table 5).
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Table 5. Yield of cabbage after application of herbicide Lentagran WP
5 lentelé. Kopiisty derlius panaudojus herbicida Lentagran WP

Babtai, 2007-2008

Total yield Markfatgble y.ield
Treatments . Prekinis derlius
. Bendras derlius ;
Variantai (t ha') t ha' % from total yle.ld
% nuo bendro derliaus

Untreated 39.8 39.0 97.9
Nepurksta

Butizan 400 2.0 | ha'! (standard 43.1 42.8 99.3
standartas)

Lentagran WP 0.5 | ha! 46.3 43.9 94.8
Lentagran WP 1.0 1 ha! 43.8 425 97.0
Lentagran WP 1.5 1 ha™! 45.6 44.6 97.8
Lentagran WP 2.0 1 ha™! 44.7 44.1 98.6

LSD,. /R, 6.81 6.47 -

Discussion. According to the data by Kathleen et al. (1990), herbicide pyridate
applied postemergence on direct-seeded broccoli. According to Henderson and Cairns
(2002), pyridate kills weeds in broccoli, Chinese cabbage, cabbage, or cauliflower
with minimal crop damage. Stall and Hensel (1994) reports about pyridate spraying
in onion. Applying 450 g ha'! pyridate caused chlorotic spotting of the sprayed veg-
etable leaves, but did not affect marketable yields of broccoli, cabbage or cauliflower.
This rate controlled deadnettle (Lamium amplexicaule), reduced sowthistle (Sonchus
oleraceus) growth by only 30-50 % compared with an unweeded control. Cabbage
and cauliflower yields were unaffected by spraying 900 g ha' pyridate. This rate
improved sowthistle control to a commercially acceptable level (Henderson, Cairns,
2002). In our investigation Lentagran WP (a. i. pyridate 45%) 1.0-1.5 1 ha! showed
the biggest efficient in cabbage. The number of annual dicotyledonous weeds de-
creased by 58.3-82.5 %. The number of Chenopodium album L. decreased by 74.8 %
after spraying of Lentagran WP 2.0 | ha'. The number of Galinsoga parviflora Cav.
decreased by 80.4—100 % after Lentagran WP 0.5-2.0 1 ha''. The number of Capsella
bursa-pastoris L. decreased by 66.0-73.1 % after Lentagran WP 1.5-2.0 1 ha!. The
number of Stellaria media L. decreased by 87.3 % after Lentagran WP 2.0 1 ha''. The
number of Matricaria inodora L. decreased in Lentagran WP 2.0 1 ha™! treatment by
93.7 %, in Lentagran WP 1.0 1 ha! — by 79.7 %. Negative effect of Lentagran WP
1.0-1.5 I ha! on crop and cabbage yield was no observed. Orfanedes and Masiunas
(1990) also reported, that four leaf cabbage tolerate pyridate when applied 1.0 and
2.0 kg/ha. Bellinder et al. (1997) reported about sethoxydim and crop oil concentrate
increase pyridate phytotoxycity in transplanted cabbage.
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Conclusions. 1. Lentagran WP (a. i. pyridate 45 %) 1.0-1.5 1 ha! was most ef-

fective to control small dicotyledonous weeds in cabbage.

2. Negative effect of Lentagran WP (a. i. pyridate 45 %) 1.0-1.5 1 ha! on crop,

cabbage yield and exterior quality was no observed.

10.

Gauta 2009 07 29
Parengta spausdinti 2009 08 03

References.

Bellinder R. R., Kirkwyland J., Wallase R. W., Arsenovic M. 1997. Sethoxydim
and Crop Oil Concentrate Increase Pyridate Phytotoxicity in Transplanted
Cabbage (Brassica oleracea). Weed Technology, 11: 81-87.

Bullen M. R., Cornes D. W., Ryan P. J. 1993. The crop tolerance of cabbage,
Brussels sprouts and onions to pyridate. Brighton Crop Protection Conference,
3:1 047-1 052.

Henderson C. W., Cairns R. 2002. Post emergence spraying of clopyralid, piclo-
ram or pyridate in broccoli, Chinese cabbage, cabbage, or cauliflower kills weeds,
with minimal crop damage. Australian Journal of Experimental Agriculture,
42(8): 1 113-1 117.

Kathleen A., Herbst A., Derr J. F. 1990. Effect of Oxyfluorfen, Pyridate, and
BAS 514 Aplied Postemergence on Direct-seeded Broccoli (Brassica oleracea
var. botrytis). Weed Technology, 4(1): 71-75.

Miller A. B., Hopen H. J. 1991. Critical weed control period in seeded cabbage
(Brassica oleracea var. capitata). Weed Technology, 5: 852-857.

Orfanedes S. M., Masiunas J. B. 1990. Herbicide evaluation in trans-planted
cabbage. Proc. North Central Weed Science Society, 47: 27-33.

Stall W. M., Hensel D. R. 1994. Onion herbicide evaluation in North Florida.
Proc. Florida State Horticulture Society, 107: 153—155.

Tarakanovas P., Raudonius S. 2003. Agronominiy tyrimy duomeny statisting
analizé taikant kompiuterines programas Anova, Stat, Split-plot i§ paketo
Selekcija ir Irristat. Akademija, Kédainiy .

Wallace R. W., Bellinder R. R. 1992. Alternative tillage and herbicide option for
successful weed control in vegetables. HortScience., 27: 745-749.

Zohner A. 1987. Mode of crop tolerance to pyridate in corn and peanuts. 1987.
Br. Crop Protection Conference. Weed, 3: 1 083—1 090.

107



SODININKYSTE IR DARZININKYSTE. MOKSLO DARBAL 2009. 28(3).

Herbicido Lentagran WP veiksmingumas kopiisty pasélyje
naikinant vienametes dviskiltes piktZoles

D. Kavaliauskaité
Santrauka

2007-2008 m. Lietuvos sodininkystés ir darzininkystés institute buvo atlikti her-
bicido Lentagran WP (v. m. pyridate 45 %) veiksmingumo tyrimai kopusty pasélyje.
Tirtas herbicidas veiksmingai sumazino bendra piktzoliy skaiciy kopiisty pasély-
je. Vienametés dviskiltés piktzolés buvo jautrios herbicidui Lentagran WP 0,5-2,0 | ha™.
Bendras piktzoliy skaicius po herbicido purskimo praéjus 14 dieny sumazéjo 51,6-82,3 %,
vienameciy dviskil¢iy piktzoliy skaicius — 58,3-82,5 %, orasausé piktzoliy masé —
34,9-67,6 %. Vienmeciy dviskil¢iu piktzoliy skaiCius buvo i$ esmés mazesnis nupursSkus
Lentagran WP 0,5-2,0 | ha! negu nepurkStame variante, o Lentagran WP 2,0 | ha'! — i§ es-
més mazesnis negu herbicidu Butizan 400 2,0 1 ha! nupurks$tame standartiniame variante.
Herbicidui Lentagran WP 0,5-2,0 1 ha'! ypac jautri buvo smulkiaziedé galinsoga
(Galinsoga praviflora Cav.) (80,4—100 %). Lentagran WP 2,0 | ha'! labai jautriis buvo bekvapis
Sunramunis (Matricaria inodora L.) (93,7 %) ir darziné zlituge (Stellaria media L.) (87,3 %).
ReikSminiai ZodzZiai: derlius, herbicidai, kopiistai, Lentagran WP, piktzolés, pyridate.
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