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Effect of some soil herbicides on vegetative habits of almond trees of 'Nonpareil' cultivar
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Abstract. The study was carried out in the period 2010 – 2012 in a nursery field established on the territory of the Fruit-Growing Institute, Plovdiv. The effect of
the combined soil-applied herbicide metolachlor + oxyfluorfen (Metofen) and the contact soil herbicide with foliar activity flumioxazine (Pledge 50 WP) on the
vegetative habits of 'Nonpareil' almond cultivar grafted on almond seedling rootstock was evaluated. In the period 15-25 March, before beginning of vegetation,
soil herbicides were applied in the row strip in the second-year nursery field. The following variants were included in the study: 1. Control (untreated, handweeded); 2. Metofen – 120 ml/da; 3. Metofen – 240 ml/da; 4. Pledge 50 WP – 8.0 g/da; 5. Pledge 50 WP – 20.0 g/da. The effect of the herbicides on weed
infestation and on the vegetative habits of the cultivar/rootstock combination 'Nonpareil'/almond seedling rootstock was followed up. The results showed that
the herbicides applied at the tested rates had a good control on weed infestation and the herbicide activity continued for 3.5-4 months. That makes it possible to
eliminate the competitive impact of weeds on the development of the grafted trees for 4-5 months after beginning of vegetation. Visual symptoms of
phytotoxicity (chlorosis or necrosis in the leaves and shoots) or an obvious suppression of the development of the grafted trees in the treated variants were not
established. A depressing effect on growth of the grafted trees was reported after treatment with Metofen. The contact herbicide with soil and foliar activity
Pledge 50 WP – 8.0 g/da can be applied for weed control in a second-year nursery field of almond trees grafted on bitter almond seedling rootstock.

Keywords: almond, herbicides, weeds, phytotoxicity

Introduction
Control of weed vegetation is a serious agrotechnical problem
in fruit tree nurseries. Weeds have a strong suppressing effect on
rootstock and scion development in production of planting material.
The direct negative impact of weed infestation (weed-cultivated crop
competition for moisture, light and nutrients from soil and fertilizers)
is particularly strong. Under the influence of weeds, growth and
development of the young trees is delayed, wood does not mature
and the obtained planting material is of low quality. The indirect
impact of weed infestation, such as the occurrence of pests and
diseases, including viral ones, is strongly expressed in that case,
taking into account modern issues in the production of certified,
virus-free fruit planting material.
There are data in literature about the different effect of a number
of soil and foliar herbicides on growth of fruit species used as
rootstocks – from a total lack of phytotoxicity and the production of
good quality planting material to very strong phytotoxicity after
applying some active substances contained in the herbicides,
leading to dying of the trees (Rankova, 2004; Hanson and
Schneider, 2008; Rankova, 2011; Rankova and Tityanov, 2013;
Rankova and Zhivondov, 2013; Abit and Hanson, 2013; Rankova
and Tityanov, 2014).
In a study about the effect of the herbicides Pledge 50 WP and
Metofen on the vegetative habits of almond seedling rootstocks in
the nursery during the first year, it was established that the
depressing effect of the active substances was obviously expressed
in relation to stem height and comparatively less expressed in
relation to thickness at the place of grafting (Rankova and Tityanov,
2014). After treatment with high rates of Metofen – 240 ml/da and
* e-mail: rankova_zarya@abv.bg
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Pledge 50 WP 8.0 and 20.0 g/da, symptoms of phytotoxicity were
reported, including necrosis and leaf withering. The symptoms of
phytotoxicity caused by the herbicides are overcome about 35 – 45
days after seedling emergence. Application of Metofen – 120 ml/da
and Pledge WP – 8.0 g/da immediately after sowing, before plant
emergence, can be recommended in the production of almond
seedling rootstocks. Treatment with higher rates of those active
substances is risky for causing phytotoxicity, which is expressed in
growth suppression.
The aim of the present research was to study the effect of the
soil-applied herbicides Metofen (metolachlor + oxyfluorfen) and
Pledge 50 WP (flumioxazine) on growth habits of the
cultivar/rootstock combination 'Nonpareil' cv. grafted on almond
seedling rootstock in a second-year nursery field.

Material and methods
In the period 2010 – 2012 a study on the effect of the soilapplied herbicides Metofen and flumioxazine on vegetative habits of
the cultivar/rootstock combination 'Nonpareil' cv. grafted on almond
seedling rootstock in a second-year nursery field was carried out at
the Fruit-Growing Institute – Plovdiv. Treatment with herbicides was
applied in the second half of March, before the period of vegetation.
The following variants were included in the study: 1. Control
(untreated, hand-weeded); 2. Metofen – 120 ml/da; 3. Metofen – 240
ml/da; 4. Pledge 50 WP – 8.0 g/da; 5. Pledge 50 WP – 20.0 g/da. The
efficacy of the applied herbicides was evaluated using the quantityweighing method, by reporting weed infestation in the separate
variants during vegetation in dynamics, every 30th day after

treatment, until the end of the herbicide post-effect. During
vegetation the grafted plants were grown following the standard
technology.
In October, when the trees were dug out, quality grading was
performed according to the following characteristics: stem height
(cm), stem thickness at 15 cm above the place of grafting (mm) and
mean annual length increment (cm).

Results and discussion
Weed association in the fruit tree nursery in the experimental
fields of the Fruit-Growing Institute – Plovdiv is of the “arable type”,
i.e. the annual early and late spring weed species being prevailing.
The development of the following grassy weed species was
established: ivy leaf speedwell (Veronica hederifolia L.), blackgrass
(Alopecurus myosuroides L.), common groundsel (Senecio vulgaris
L.), field brome (Bromus arvensis L.), wild barley (Hordeum murinum
L.), white goosefoot (Chenopodium album L.), redroot pigweed
(Amaranthus retroflexus L.), prostrate knotweed (Polygonum
aviculare L.), purslane (Portulaca oleracea L.), horseweed (Erigeron
canadensis L.), (Rankova and Tityanov, 2013; Rankova and
Zhivondov, 2013 Rankova and Tityanov, 2014).
During the first three months after applying the herbicides, the
weeds available in the different variants were reported by species
and in number. On the 60th and 90th days single plants of the species
Alopecurus myosuroides L. and Bromus arvensis L. were found in
the variants treated with the herbicides (Figure 1). All the studied
herbicides at the rates applied showed a good control of weed
infestation and the post-effect lasted for about 3.5 – 4 months. The
herbicide effect continued for about 120 days after treatment, i.e.

until the beginning of August.
In the period when the efficient herbicide post-effect subsided,
the major representatives in the weed association were the late
spring species purslane (Portulaca oleracea L.) and horseweed
(Erigeron canadensis L.).
The results obtained about the effect of the active substances
applied at the studied rates, on the weed infestation level and the
duration of the efficient herbicide post-effect showed that it is
possible to realize efficient weed control in the fruit tree nursery. The
herbicides with a comparatively broad-spectrum of activity
(controlling grassy and broad-leaved weed species) included in the
study, contributed to the control of almost all the weed species in the
weed association, which may develop in the fruit tree nursery.
The realization of a long-term herbicide effect, lasting for about
4 months after the herbicide application, provides favourable
conditions for the development of the grafted plants, at a time when
weed-cultural plant competition has the greatest suppressing effect.
External symptoms of phytotoxicity or obvious growth
suppression were not established after herbicide treatment in spring
in the second-year nursery field. Based on the results obtained, it
could be concluded that after treatment with herbicides, the seedling
rootstocks show greater susceptibility compared to grafted plants in
the second-year nursery fields (Rankova and Tityanov, 2014).
Data of the biometric analysis of the trees of 'Nonpareil' cultivar
grafted on almond seedling rootstock, are presented in Figure 2.
Lower values of the three studied biometric characteristics were
reported in the two variants treated with Metofen (Var. 2 and 3). That
gave the grounds to conclude that treatments with that herbicide
induce growth suppression in grafted trees. When the higher rate of
Pledge 50 WP was applied, a tendency to a certain suppressing
effect was observed, however differences to the control were
statistically insignificant. The lower rate of Pledge 50 WP (Var. 4) did

Total number of weed plants per m2
25

20

15

10

5

0
Control
(untreated)

Metofen
(120 ml/da)
30th day

Metofen
(240 ml/da)
60th day

Pledge 50 WP
(8.0 g/da)

Pledge 50 WP
(20.0 g/da)

90th day

Figure 1. Effect of the soil-applied herbicides on the level of weed infestation (mean number of plants/m2)
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Figure 2. Effect of soil herbicides on growth on 'Nonpareil' cv. grafted on almond seedling rootstock

not induce phytotoxicity expressed in growth habits suppression.

Conclusions
Better and longer-term control of weeds in the second-year
nursery field was achieved after treatment with the higher rates of
the herbicides. Satisfactory herbicide activity was reported when
applying the lower tested rates (Variants 2 and 4). After herbicide
treatment applied in spring in the second-year nursery field, external
symptoms of phytotoxicity or obvious depression in the development
of the grafted plants were not observed. A suppressing effect was
established after treatment with Metofen. In production of grafted
almond trees on bitter almond seedling rootstock, the contact
herbicide of soil and foliar effect Pledge 50 WP – 8.0 g/da can be
applied in the second year nursery field for control of weed
vegetation.
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