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CHEMICAL CONTROL OF WEEDS IN THE AROMATIC
CROPS LAVENDER, OREGANO AND SAGE
N.A. Vouzounis, V.E. Dararas and G. Georghiou

SUMMARY
Irrigated aromatic crops are plagued with competition by a large number of weed
species. A comprehensive chemical weed control program in aromatic crops was started
in 1996 at the Agricultural Research Institute in co-operation with the National
Agricultural Research Foundation (NAGREF). Pre-emergence herbicides applied to
lavender (Lavandula angustifolia Mi 11.), oregano (Origanum duhium Boiss.) and sage
(Sah'iel !mticosa Mill.) few days after planting reduced significantly the dry weight of
weeds. Although some of the herbicides tested often caused foliar damage to the crops
they did not affect yield or oil content compared with the untreated control. For lavender,
herbicide treatments were aclonifen (2750 to 3000 g a.i./ha), chloridazon 2000 to 3000 g
a.i.). chlorthal dimethyl (7500 to 9000 g a.i.), tluorochloridone (500 to 700 g a.i.), linuron
(700 to 800 g a.i.), oxadiazon (750 to lOOO g a.i.) and oxytluorfen (500 to 750 g a.i.).
In oregano, the same herbicides were used. except linuron, which was substituted by
diuron (800 to 1000 g a.i.Iha), while for sage the herbicide lenacil (1200 to 1600 g a.i.)
was included in addition to aclonifen. chloridazon, DCPA, oxadiazon and oxytluorfen.
whose rates were as above.
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INTRODUCTION
The cultivation of aromatic plants is great
ly favored by the soil and climatic conditions
prevailing in Cyprus. The Ministry of Agri
culture, Natural Resources and Environment
initiated a Project for the Development of
Aromatic and Medicical Plants Cultivation in
1992. Since then, farmers have shown ent

housiastic response to the project. However,
they face several problems which need to be
solved. The Agricultural Research Institute
undertook a research program in which,
among other studies, the control of weeds was
involved, since weeds constitute a serious
problems and, if left unchecked, can smother
the crops.
The usual practice of growing aromatic
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plants is to raise seedlings in soil blocks and
transplant them to their permanent position.
Since most aromatic plant species are peren
nials they grow and almost cover the whole
soil surface, rendering the control of weeds by
mechanical means impossible.
Limited research in the chemical control of
weeds has been carried out on aromatic plant
species, e.g. sage and oregano (Bouverat
Bernier and Gallotte, 1989; (992), lavender
(Nagy et at., 1987) and mmjoram (Gallotte
and Bouverat-Bernier, 1992). In Cyprus, sev
eral herbicides in 15 aromatic plant species
were screened in an earlier study (Vouzounis,
1997). The present work was undertaken in
order to select herbicides that would satisfac
torily control weeds in lavender. oregano and
sage.

MATERIALS AND METHODS
Several pre-emergence herbicidcs were
tested for their suitability and effectiveness in
three aromatic plant species. Field trials initi
ated in autumn 1996 with lavender and sage
at Derynia and Lythrodontas, and with
oregano at Lctkara, were completed in 1998.
The soil at Lefkara was a clay loam (39C'k
clay, 22% silt and 39% sand). while at
Lythrodontas and Derynia it was a clay (-J.Y/'C'

clay, 18% silt and 39% sand).
Plot size was either 4x6 or 4xS m. The
experimental design was a randomized com
plete block with four replications. The pre
emergence herbicides were applied t\vice a
year in late autumn and early spring. post
planting of the crops (Tables I, :2 and 3).
Herbicides were applied as a solution at the
rate of 500 I watcr/ha using a knapsack sprayer
fitted with a nat fan nozzle. Two to three weeks
after application the crops were inspected for
symptoms of toxicity. a second inspection
being made two to three weeks later.
Three weeks after the application of herbi
cides the plots were sampled for weeds. Sam
pling consisted of collecting all weed species
from an area of 15 m 2 in each plot. Weed
species in each plot were also recorded. The
mass of weeds was brought into the laborato
ry where the roots and dead parts of the plants
were cut off and discarded. The live parts
were dried to constant weight at 9S
The
weeds remaining in the plots after sampling
were removed by hand.
Oregano was harvested in early June and
sage in spring. For both crops yield records
were taken by harvesting [wo plants at ran
dom from the middle of each plot from which
total fresh weight (stems, leaves and nowers).
marketable air-dried yield (leaves and flow-

Tahle 1. Effect of herbiciues on the dry weight uf \\ eeus, and 110\\ ers

Herbicide
Aclonil'cn
Chloriuazon
DCPA
Fluof(1chloridone
Linuron
O.xauian)[l
Oxytluorfcn
Untreated

(k~

Rate
a.i./ha)
2.75
:100
:2.00
:1.00
7.50
9.00
050
().75
0.70
O.XO
o 75
1.00
0.50
0.75

Dry weight of weeds
(g/l5m 2 r~
2.47 cJd
2.:1 I eJef
:I()4 cue
:1.24 cud
7W) b
5.26 c
2.:12 euef
2:1 I cud
4.64 cu
4.77 cu
2.:1:1 cdcI'
2.1:1 ud
0.7 I f
O.6LJ f
I5.X5 ~l

"c.

~IllU

on the uil content of transrlanted Ll\ enuer

Dry weight of 110wcrs
(g/2 plants)
IOO.67bcd
I07.h7bcd
142.:1:1 abcu
107.00 bcJ
156.20 abc
IM.O() ab
144.:1:1 ahcu
144.67 abcu
135.67 ahcd
LJ2:n cd
156..1:1 ahc
156.00 abc
1X500 a
IM.50 ah
XX.OO u

Oil

CUll tent

('.{

6.07
6.62
6.65
5.X7
5.75
5.X5
5,(12
6.55
5.07
5.06
6.42
6.0LJ
(1. 1(1
6.m
5X2

)

ab
a
a
ab
ab
all
ab
~\

b
b
a
ah
ah
ab
ah

*Data were transformed tu I1(x+O.OI) -' bd()re analysis: Means within eolulun fullowed hy the same letter arc not
significantly different at P:S; 005 baseu on Duncan's New t"1ultiplc Test.

Table 2. Effect of herbicides on the dry weight of weeds and yield and on the oil content of transplanted Oregano
------

------

---------

-----

Yield

\

I

Dry weight
of weeds
(gil 5 m2)~

Rate
(kg a.i./ha)

Herbicide
Aclonifen

2.75
3.00
2.00
3.00
7.50
9.00
O.XO
1.00
0.50
0.75
0.75
1.00
0.50
0.75

Chloridazon
DCPA
Dimon
Fluorochloridone
Oxadiazon
Oxytluorfen
Untreated

Fresh weight of stems,
leaves and flowers
(g/2 plants)

- - - -

-----------

7.22 b
6.94 b
5.23 c
4.68 c
7.41 b
6.68 b
3.52 d
2.93 de
2.93 de
2.93 de
2.47 ef
1.70 f
0.63 g
0.10 g
10.00 a

I040.00 a
1091.3 a
1291.3 a
1068.8 a
1302.5 a
1022.5 a
1346.3 a
120X.X a
1320.0 a
11650 a
1463.8 a
1296.3 a
123X.8 a
1003.5 a
1212.5 a

--------

Dry weight of
leaves and flowers
(g/2 plants)
.

- - - - -

Oil Content
('A) )

--------

294.5 ab
296.3 ab
296.8 ab
265.5 b
315.3 ab
240.3 b
316.0ab
290.5 ab
295.0 ab
2690 b
329.0 ab
303.0 ab
306.3 ab
265.0 b
290.0 ab

11.55 ab
9.85 b
10.75 ab
12.70ab
12.20 ab
13.03 a
12.55 ab
12.18 ab
12.76 ab
11.43 ab
11.08 ab
12.43 ab
10.95 ab
10.73ab
11.X8 ab

----------

- - - --------

*Data were transformed to (x+O.O I )-1/2 before analysis. Means within columns followed by the same letter are not
significantly different at P::; (l.05 based on Duncan's New Multiple Range Test.

Table 3. Effect of herbicides on the dry weight of weeds and yield and on the oil content of transplanted Sage
Yielcl

Herbicide

Rate
(kg a.i./ha)
--

-------

Aclonifen
Chloriclawn
DCPA
Lenacil
Oxadiazon
Oxytluorfen
Untreated

2.75
3.00
2.00
3.00
7.50
9.00
1.20
1.60
0.75
1.00
0.50
0.75

Dry weight
of weeds
(gil 5 m2 )*
--------

-

--

19.51bcd
19.29 bcde
19.75 bcd
13.19 clefg
22.69 abc
25.15 ab
18.03 cdef
11.47fg
9.64 g
9.70 g
0.10 h
0.10 h
29.07 a

Fresh weight of stems,
leaves and flowers
(gil plants)
..

-

-

-

------

144X.3 cd
1474.0 cd
I71X.3 abc
1900.0 abc
1125.3 d
1012.0d
IXOO.3 abc
2066.7 ab
1800.0 abc
1537.3 bcd
1730.0 abc
2173.3a
971.3 d

Dry weight of
leaves and flowers
(g/2 plants)

----------

Oil Content

--------------

252.3 ab
201.3 b
330.3 a
186.7 b
204.0 b
173.0 b
234.3 ab
261.7 ab
262.3 ab
230.7 ab
290.3 ab
243.3 ab
188.0 b

('k)
-

2.32 ab
2.19 ab
2.60 a
I.X2 ab
2.35 ab
2.64 a
1.94 ab
2.22 ab
I.X7 ab
1.69 b
1.91 ab
2.00 ab
1.90 ab

*Data were transformed to (x+O.OI )-1/2 before analysis. Means within column followed by tile same letter are not
significantly different at P::;O.05 based on Duncan's New Multiple Test.
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ers) and oil content (C/o) were recorded, while
for lavender marketable air dried yield (tlow
ers only) and oil content (1'10) were recorded.
The data was analyzed using thc analysis of
variance method.

RESULTS AND DISCUSSION
Effect on weeds
All treatments were effective against
weeds in all trials and reduced significantly
the dry weight of weeds. Their overall effects
over the 3-year period of the trials are shown
in Tables I, 2 and 3. There were also differ
ences among herbicide treatments, which
were more or less consistent in all trials. In
this respect the most effective treatments
were both rates of oxadiazon and oxyfluorfen,
which controlled a wider range of weeds and
persisted for a longer period than most of the
other herbicides tested. Oxytluorfcn gave bet
ter control of weeds compared to oxadiazon,
which failed to control Stella ria media. Lin
uron was not used in oregano and sage
because it proved toxic in screening trials
(Vouzounis, 1997). For the same reasons,
diuron and tluorochloridone were not includ
ed in the sage trials.
The weed species found in the experimen
tal fields were the following: Anagallis anen
sis L., Antlzemis (l/Tensis L., AI'el/a sp., Cal
endula anensis L., Capsella !mrsa-pastoris
(L.) Medicus, Cel/taurea cyanus L.,
Chenopodium lI/l1role L., ChrysanthelllulIl
corollarilllll L., FUllwria officiI/a lis L., F
parv!lloro ra!l1., Lamiulll jJurpllrellln L., Mal
I'a sylvestris L., Scwulix pectell-veneris L.,
Sinapis arvensis L., Sonchus oleroceus L.,
Stel!aria media (L) ViiI.. Urtica l/rens L. al/d
Veronica arvensis L.

Effect on yield
Several herbicide treatments in the laven
der and sage trials resulted in a significant
increase in yield (air-dried !lowers) in laven
der (Table 1) and total fresh yield (stems.
leaves and flowers) in sage (Table 3). In
oregano, there were no treatment effects
either on fresh or dry weight (Table 2). The
lower yields from the untreated control in
lavender and sage are attributed to damage
due to weed competition, since weeds in the
untreated plots remained for a longer period
than in the treated ones. This conclusion is
supported by findings of several workers
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(Glasgow et al., 1976; Weaver, 1984;
Cousens, 1985: Force]]a, 1987) who. working
with other crops, reported serious yield losses
due to the presence of weeds. A second impor
tant reason for the above differences is the dif
ferent way of irrigation, since lavender and
sage were drip- irrigated while oregano was
irrigated by sprinklers. None of the treatments
affected significantly the oil yield content of
any crop (Tables I, 2 and 3).

Effect on the crop
Some herbicides showed no phytotoxicity
in either soil type, except the following:
a) Aclonifen caused evident leaf chlorosis in
all three crops but in oregano symptoms
were more severe and appeared as exten
sive leaf chlorotic spots. Plants in all crops
were stunted for several weeks giving the
impression that the crops would fail.
Eventually, however, the plants recovered
and, even where the high rate was used,
the reduction in yield was not significant.
b) DCPA caused slight leaf chlorosis and
growth inhibition in sage.
c) Dimon caused moderate to severe leaf
chlorosis but yield was not affected.
d) Fluorochloridone produced moderate to
severe vein bleaching in crops and result
ed in numerically lower yield than DCPA,
oxadiazon and oxytluorfen.
c) Linuron caused slight growth inhibition to
lavender while with the higher rate dam
age was more severe and yield was the
lowest among herbicide treatments.
In conclusion, it can be said that the best
herbicides selected in the present work arc the
lower rates of oxytluorfen and oxadiazon fol
lowed by chloridal.On and DCPA, which can
be used in all three crops, and also the herbi
cide lenacil which can be used in sage. Oxy
tluorfen and oxadiazon having a wide srec
trum of \'ieed control perform equally well.
However. in the course of the trials weak
nesses of certain herbicides against important
weeds were observed. The most notable was
Stcllaria media which is \cry resistant to oxa
diazon. and which. being a common and
widespread weed. is a potential problem.
should oxadiazon be used continuously in the
same fields. The abo\'e example stresses [he
need to alternate the use of herhicides to avoid
the build-up of resistant species.
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