ISSN 1313 - 8820
Volume 8, Number 3
September 2016

AGRICULTURAL
SCIENCE AND TECHNOLOGY

>
P

N ".—(‘ . ub o
- - I AVLVAVINVE VAN M\x
y w— .

paY .

ar | M,

1
i

2016
An International Journal Published by Faculty of Agriculture,
Trakia University, Stara Zagora, Bulgaria



Editor-in-Chief

Georgi Petkov

Faculty of Agriculture

Trakia University, Stara Zagora
Bulgaria

Co-Editor-in-Chief
Dimitar Panayotov
Faculty of Agriculture

Trakia University, Stara Zagora
Bulgaria

Editors and Sections

Genetics and Breeding

Tsanko Yablanski (Bulgaria)
Atanas Atanasov (Bulgaria)
Nikolay Tsenov (Bulgaria)
Max Rothschild (USA)

Ihsan Soysal (Turkey)

Horia Grosu (Romania)

Bojin Bojinov (Bulgaria)
Stoicho Metodiev (Bulgaria)
Svetlana Georgieva (Bulgaria)

Nutrition and Physiology

Nikolai Todorov (Bulgaria)
Peter Surai (UK)

Zervas Georgios (Greece)
Ivan Varlyakov (Bulgaria)

Production Systems

Radoslav Slavov (Bulgaria)
Dimitar Pavlov (Bulgaria)
Bogdan Szostak (Poland)
Banko Banev (Bulgaria)
Georgy Zhelyazkov (Bulgaria)

Agriculture and Environment
Ramesh Kanwar (USA)

Martin Banov (Bulgaria)

Peter Cornish (Australia)
Product Quality and Safety
Marin Kabakchiev (Bulgaria)
Stefan Denev (Bulgaria)

Vasil Atanasov (Bulgaria)
Roumiana Tsenkova (Japan)
English Editor

Yanka Ivanova (Bulgaria)

Scope and policy of the journal
Agricultural Science and Technology /AST/
— an International Scientific Journal of
Agricultural and Technology Sciences is
published in English in one volume of 4
issues per year, as a printed journal and in
electronic form. The policy of the journal is
to publish original papers, reviews and
short communications covering the
aspects of agriculture related with life
sciences and modern technologies. It will
offer opportunities to address the global
needs relating to food and environment,
health, exploit the technology to provide
innovative products and sustainable
development. Papers will be considered in
aspects of both fundamental and applied
science in the areas of Genetics and
Breeding, Nutrition and Physiology,
Production Systems, Agriculture and
Environment and Product Quality and
Safety. Other categories closely related to
the above topics could be considered by
the editors. The detailed information of the
journal is available at the website.
Proceedings of scientific meetings and
conference reports will be considered for
special issues.

Submission of Manuscripts

All manuscripts written in English should
be submitted as MS-Word file attachments
via e-mail to editoffice@agriscitech.eu.
Manuscripts must be prepared strictly in
accordance with the detailed instructions
forauthors at the website
www.agriscitech.eu and the instructions
on the last page of the journal. For each
manuscript the signatures of all authors
are needed confirming their consent to
publish it and to nominate on author for
correspondence.

They have to be presented by a
submission letter signed by all authors.
The form of the submission letter is
available upon from request from the
Technical Assistance or could be
downloaded from the website of the
journal. Manuscripts submitted to this
journal are considered if they have
submitted only to it, they have not been
published already, nor are they under
consideration for publication in press
elsewhere. All manuscripts are subject to
editorial review and the editors reserve the
right to improve style and return the paper

for rewriting to the authors, if necessary.
The editorial board reserves rights to reject
manuscripts based on priorities and space
availability in the journal.

The journal is committed to respect high
standards of ethics in the editing and
reviewing process and malpractice
statement. Commitments of authors
related to authorship are also very
important for a high standard of ethics and
publishing. We follow closely the
Committee on Publication Ethics (COPE),

http://publicationethics.org/resources/guid
elines

The articles appearing in this journal are
indexed and abstracted in: DOI, EBSCO
Publishing Inc.and AGRIS (FAO).

The journal is accepted to be indexed with
the support of a project Ne BG051P0O001-
3.3.05-0001 “Science and business’
financed by Operational Programme
“Human Resources Development” of EU.
The title has been suggested to be
included in SCOPUS (Elsevier) and
Electronic Journals Submission Form
(Thomson Reuters).

Address of Editorial office:
Agricultural Science and Technology
Faculty of Agriculture, Trakia University
Student's campus, 6000 Stara Zagora
Bulgaria
Telephone.: +35942699330

+35942 699446

www.agriscitech.eu

Technical Assistance:

Nely Tsvetanova

Telephone.: +35942 699446
E-mail: editoffice @agriscitech.eu




ISSN 1313 - 8820 Volume 8, Number 3
September 2016

AGRICULTURAL
SCIENCE AND TECHNOLOGY

2016

An International Journal Published by Faculty of Agriculture,
Trakia University, Stara Zagora, Bulgaria



AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 8, No 3, pp 227 - 231, 2016
DOI: 10.15547/ast.2016.03.043

Agriculture and Environment

Effect of some herbicides on weeds and vines in mother plantation of Cabernet sauvignon
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Institute of Viticulture and Enology, 5800 Pleven, Bulgaria
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Abstract. To maintain soil surface clean of weeds in the parent vineyard for producing cuttings for scions, the efficiency and selectivity of Gardoprim plus Gold
(312.5 g/l s-metolachlor + 187.5 g/l terbuthylazine), Wing P (pendimethalin 250 g/l + dimethenamid P 212.5 g/l) and Lumax 538 SC (375 g/l s-metolachlor + 125
¢/l terbuthylazine + 337.5 g/l mesotrione) at doses of 0.4 and 0.6 l/da was studied. Lumax 538 SC, Wing P and Gardoprim Plus Gold controlling efficiently
annual weeds established in parent vineyard, except Xanthium strumarium L.. Lumax 538 SC and Gardoprim plus Gold showed long-term (90 days) activity.
Wing P activity decreases after the thirtieth day. The tested herbicides do not damage the buds and do not lead to a reduction of shoots developed from them.
Lumax 538 SC and Gardoprim plus Gold at doses of 0.4 and 0.6 I/da and Wing P at dose of 0.4 I/da do not inhibit the growth of shoots. The largest number of

cuttings for scions were obtained after treatment with Lumax 538 SC.

Keywords: parent vineyard, herbicides, shoots, cuttings for scions

Introduction

The production of quality cuttings is essential for the yield of
grafted rooted vines. The precise choice of land and training
systems for creating mother plantations, as well as the cultivation
practices for vine growing are of great importance (Kandeva, 1986;
Todorov, 2005). Maintaining the soil surface free of weeds eliminates
the competition for the absorption of major nutrients and creates
conditions for active vine growth. It has been found that bindweed
species (Convolvulus arvensis L.), mustard (Sinapis arvensis L.),
amaranth (Amaranthus retroflexus L.) and twitch (Cynodon dactylon
Pers.) transpire much more intensively than vine. In addition to more
water, weeds absorb from the soil greater quantities of nutrients
(Boychev, 1980; Steenwerth et al., 2016). At an average density of
weeds they extract from the soil 42 kg/ha nitrogen, phosphorus and
potassium, while at high density - 186 kg/ha. Often a direct
correlation has been observed between the degree of weed
infestation and yield (Smirnov et al., 1987). The greater weed
infestation usually results in inhibition of growth, less-developed
shoots, lower cluster weight and lower yield per hectare (Moulis,
1992; Muganuetal., 2013).

The application of herbicides leads to a reduction or complete
destruction of harmful plants in the vineyard and the proper selection
of the active substances have a positive effect on vine growth. It has
been shown that after prolonged use of herbicides (e.g., triazine
group), vine growth is enhanced. The plants have better developed
shoots and their annual growth is higher compared to the
traditionally cultivated vineyards (Nikov et al., 1972; Magriso et al.,
1979; Patil, 2006).

Hilling up and low-stem training of mother plantations in the
region of Northern Bulgaria preclude the application of products
based on glyphosate that have been registered for use in our
country. An efficient way for weed control in such plantations is the

* e-mail: neli_npm@abv.bg

combination of soil herbicides imported immediately after the hilled
up soil has been pulled away with appropriate herbicides for
Johnson grass during vegetation. Thus the rotation of different active
substances would contribute to more effective weed control,
preventing to a great extent the negative consequences from flora
evolutionin the treated plantations (Boyer, 2004; Carsoulle, 2004).

The objective of this study was to determine the efficiency and
selectivity of some soil herbicides to weed species and vines in a
mother vineyard; to determine the appropriate doses for treatment in
plantations with ground trained vines.

Material and methods

Afield trial was carried outin 2014 and 2015 for investigating the
opportunities for application of chemical weed control in the mother
vineyard with the following herbicides: Gardoprim plus Gold (312.5
9/l s-metolachlor + 187.5 g/l terbuthylazine), Wing P (pendimethalin
250 g/l + dimethenamid P 212.5 g/l) and Lumax 538 SC (375 g/ s-
metolachlor + 125 g/l terbuthylazine + 337.5 g/l mesotrione). The
treatment was performed immediately after the hilled up soil was
pulled away before the weeds growth, without incorporation. The
trial was conducted in the Experimental Base of the Institute of
Viticulture and Enology - Pleven in plantation of Cabernet Sauvignon
clone D-1. The soil type was slightly leached chernozem formed on
clayish loess. The vine loading from all variants was preliminary
made equal - 6 spurs per vine (12 winter eyes).

The variants were as follows:

V1-Lumax 538 SC (41/ha);

V2-Wing P (41/ha);

V3-WingP (61/ha);

V4 - Gardoprim plus Gold (4 1/ ha);

V5 - Gardoprim plus Gold (6 1/ ha);
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C-Untreated cultivated control.

They were set in four repetitions with area of 12 m”. The total
area of each variantwas 48 m’, and the number of vines - 40.

The dynamics of the species composition and weed density
(pc./m?) was monitored as the recordings were made in constantly
marked in each repetition plots with area of 1m’ on the 30", 60", 90"
and 120" post-treatment day. For determining the effect of the tested
herbicides on vines the following was recorded (5 vines per variant):
number of germinated shoots, growth dynamics (cm) and number of
cuttings for scions. The data were processed by analysis of variance
(Dimova and Marinkov, 1999).

Results and discussion

The species diversity analysis showed a small number of weed
species, which are typical for the region: field bindweed

(Convolvulus arvensis L.), whitetop (Cardaria draba L.), field
sowthistle (Sonchus arvensis L.), Canada thistle (Cirsium arvense
L.), field mustard (Sinapis arvensis L.), Black bindweed (Falopia
convolvulus L), chickweed (Stellaria media L.), Xanthium (Xanthium
strumarium L.), White amaranth (Amaranthus blitoides L.), red-root
amaranth (Amaranthus retroflexus L.), lamb's quarter
(Chenopodium album L.), European heliotrope (Heliotropium
europaeum L.), green foxtail (Setaria viridis L.), Johnson grass
(Sorghum halepenseL.).

The composition of the weed association has been changing
over time and after the sixtieth day ephemera (chickweed) and early
spring weeds (field mustard) gave way to late spring ones
(Xanthium, amaranth species, orache, Setaria, etc.). Weed
infestation with field bindweed and Johnson grass was constant
throughout the growing season, as their density varied and it was
insignificantly affected by the applied herbicides. The herbicides
inhibited seed germination but did not kill the existing perennial

Table 1. Weed density per species in 2014 - 30th day and 60th day (pcs./m?®)

Density (pcs./m’)

Weed species VA1 V2 V3 V4 V5 C

30" day 60"day 30"day 60"day 30"day 60"day 30"day 60"day 30"day 60"day 30"day 60" day
1 Conv. arvensis 56 74.5 225 405 48.0 67.0 495 63.5 415 45.0 160 185
2 Cardaria draba 2.5 45 4.0 10.0 6.0 10.5 6.0 7.5 8.5 135 45 7.0
3 Sonchus arvensis - 1.0 0.5 - - 1.0 3.0
4 Cirsium arvense - - - - - 2.0
5 Sinapis arvensis - - - - 2.0 1.0
6 Stellaria media - - - - - - - - - - 1.0 -
7 X strumarium 0.5 0.5 1.0 2.0 0.5 2.0 75 13.0 2.5 9.5 6.5 6.5
8 A. blitoides - - - - - 235 25.0
9 Ch. album - 3.0 1.0 - - 13.5 15.0
10 Setaria viridis - - 0.5 - 0.5 - - - - 8.5 355
11 Sorghum halepense 0.5 1.0 3.0 0.5 4.0 7.0 9.5 1.0 2.5 1.0
2 59.0 80.0 28.5 58.0 55.0 85.0 70.0 93.5 53.5 705 2205 281.0
Table 2. Weed density per species in 2014 - 90th day and 120th day (pcs./m?)

Density (pcs./m’)

Weed species V1 V2 V3 V4 V5 C

90" day 120" day 90" day 120" day 90" day 120" day 90" day 120" day 90" day 120" day 90" day 120" day
1 Conv. arvensis 81.0 83.5 46.0 54.5 705 830 735 79.5 55.0 67.5 83.5 51.0
2 Cardaria draba 5.0 5.0 11.0 12.0 9.5 9.5 8.0 9.5 15.0 16.0 3.0 1.0
3 Sonchus arvensis 15 15 0.5 0.5 - 1.0 - 0.5 3.0
4 Cirsium arvense 2.0 0.5 0.5 0.5 0.5 1.5 15 - - 1.0
5 X strumarium 1.0 1.0 2.0 1.0 5.0 50 185 14.0 9.5 10.5 25 0.5
6 A. retroflexus - - - - 1.0 15
7 A. blitoides - - - - - - 75 9.5
8 Ch. album 3.0 35 3.0 3.0 0.5 - - 9.5 2.0
9 H. europaeum - 3.0 3.0 1.0 1.0 0.5 - 0.5 3.0 25
10 Setaria viridis 3.0 3.0 3.0 1.0 3.0 - 3.0 0.5 0.5 0.5 8.5
11 Sorghum halepense 2.0 3.0 7.0 15.0 9.5 12.5 1.0 23.0 75 8.0 12.0 8.5
p3 89.0 97.5 77.0 940 1005 1170 1125 1325 875 103.0 124 88.0
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stems and rhizomes. The tested substances did not have any effect
on Xanthiumwhen applied to the soil, asin this case.

Wing P had remained active in the soil for 30 — 40 days and in
2014, onthe sixtieth day in the plots treated with both doses plants of
field sowthistle (0.5 pc./m’ for V2 and 1 pc./m’ for V3), orache (1
pc./m’ for V2 — 3 pes./m” for V3) and Setaria (0.5 pc./m’) were
recorded — Table 1. Lumax 538 SC and Gardoprim plus Gold
showed significantly greater persistency. On the ninetieth day the
weed infestation in these variants was formed only by perennial
weeds and Xanthium and the findings have shown that they continue
to control the annual species afterwards, too (Table 2).

The high humidity in the spring of 2014 increased the density of
weeds in the control variant — on the 30" day it was 220.5 pcs./m’,
while on the 60" day, in spite of the manual treatment, it reached 281
pcs./m’. With the implementation of the monthly trenching round the

vines the undesired vegetation thereafter decreased and on the
125" day it was 88 pcs./m’, as for the first time it was lower than in the
treated variants.

In 2015, despite the different weather conditions, the tested
herbicides showed the same permanence of action (Tables 3 and 4).
For Wing P (V2), except the perennial weeds, it was reported 0.2
pc./m’ plants of European heliotrope (V3) and 0.8 pc./m’ black
bindweed (V3). In both variants with this herbicide on the sixtieth day
and after that higher density of the weeds was observed compared
to the control. The most efficient control over the annual species
throughout the vegetation season showed Lumax 538 SC at a dose
of 4 I/ha (V1) and Gardoprim plus Gold at a dose of 6 I/ha. An
increase in the density of Xanthium compared to 2014 was found in
all variants, especially those treated with Wing P. On the 120" day
Xanthium plants reached 30 pcs./m’ (V2) and 31.8 pes./m* (V3). In

Table 3. Weed density per species in 2015 - 30th day and 60th day (pcs./m?)

Density (pcs./m’)
Weed species V1 V2 V3 V4 V5 C
30" day 60"day 30"day 60"day 30"day 60"day 30"day 60" day 30"day 60"day 30"day 60"day
1 Conv. arvensis 22.8 34.4 24.6 35.2 284 38.6 24.0 32.8 214 29.8 55 40
2 Cardaria draba 3.0 3.6 5.8 6.2 1.2 1.2 4.4 2.4 6.2 6.8 1.2 0.8
3 Sonchus arvensis 3.0 3.0 3.6 1.2 - 04 0.2 0.8 0.8 0.2 0.2
4  Cirsium arvense 0.4 3.0 - - 0.2 04 - - - - 0.4 -
5 Sinapis arvensis - - - - 0.2 -* - - - - - -
6 Falopia convolvulus - - - 0.8 - - - - - - 1.0 1.4
7 X strumarium 17.4 19.2 25.6 29.0 284 30.0 7.0 74 22.6 23.6 12.4 18.4
8 A. blitoides - - - - - - - - - - 2.0 2.6
9 H. europaeum - - - 0.2 - - - - - - 2.0 04
10 Ch. album - - - - - - - - - - 0.4 0.4
11 Setaria viridis - - - - - - - - - - 2.8 58
12 Sorghum halepense 0.6 6.0 76 8.2 0.6 2.0 10.2 15.4 2.6 2.0
z 47.2 69.2 67.2 80.8 59.0 72.2 46.0 58.2 51.0 61 80.0 72.0
Table 4. Weed density per species in 2015 - 90th day and 120th day (pcs./m?)
Density (pcs./m’)
Weed species V1 V2 V3 V4 V5 C
90" day 120" day 90" day 120" day 90" day 120" day 90" day 120" day 90" day 120" day 90" day 120" day
1 Conv. arvensis 35.8 39.2 374 40.6 384 418 328 37.6 29.8 31.8 31.6 30.4
2 Cardaria draba 3.6 3.6 6.2 6.2 1.2 1.2 24 4.8 6.8 7.0 5.6 1.2
3 Sonchus arvensis 3.0 3.0 1.2 1.2 - 0.2 0.2 0.4 0.8 0.8 - 0.6
4 Cirsium arvense 3.0 3.0 - - 04 0.6 - - - - - -
5 X strumarium 20.0 22.2 29.0 30.0 304 318 74 8.2 23.6 24.2 13 10.0
6 Falopia convolvulus - - 0.8 0.8 - - - - - - - -
7 A blitoides - - - 0.8 - - - - - - 7.8 1.2
8 Ch. album - - - 1.4 - 14 2 2.4
9 H. europacum - - 0.2 0.4 - 0.2 - - - - 1.6 34
10 Setaria viridis - 2.2 - 2.4 - 1.2 - 2.4 - 2.0 2.4 9.2
11 Sorghum halepense 6.0 8.8 9.0 10.2 2.8 28 164 17.8 - - 12.0 13.0
z 714 82.0 83.8 94.8 732 812 59.2 712 61.0 65.8 76.0 714
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2015, there were no chickweeds both in the treated variants and in
the control.

Besides on the soil surface during the treatment, the herbicide
solution fell on vines. At this time (immediately after the hilled up soil
had been pulled away) the buds have not yet broken open and the
hulls covering them protect the future shoots from direct contact with
the tested substances. The data for both years were meaningful.
Twenty-five days post-treatment with herbicides the average
number of germinated shoots varied from 24.3 pcs. (V2) to 26.7 pcs.

per vine (V4) - Figure 1. Minimum reduction compared to the control
was recorded only for Wing P-4 I/ha (V2) - 1.1 pc.and Wing P-6I/ha
(V3) - 1 pc., as it was due to the smaller number of sprouts. The
shoots from spurs ranged from 13.2 (V1) to 13.9 per vine (V3 and
V4), while in control they were 13.3 pcs. That had definitely
suggested that the tested herbicides introduced immediately after
the hilled up soil had been pulled away did not damage the buds and
did not lead to a reduction of the shoots that developed from the
buds.

Number of shoots

30

W shoots of knot

[ shoots of a perennial bole

abihihlibl

M total

Figure 1. Number of shoots per vine, average for the period 2014 - 2015

Table 5. Growth dynamics

Shoot average length (cm)

v 35" day 65" day 95" day 125" day

2014 2015 2014 2015 2014 2015 2014 2015
C 35.2 100.8 135.8 2207 202.8 333.1 253.4 348.6
VA 424 108.8 174.4 229.4 247.0 364.9 292.3 388.9
V2 32.8 105.5 150.0 240.5 2477 339.8 298.1 367.6
V3 28.9 82.5 123.3 205.5 231.2 2795 279.6 308.5
V4 36.7 104.0 162.9 217 261.6 350.6 296.1 387.5
V5 42.1 94.1 168.1 2005 293.0 282.0 322.7 316.5

During the vegetation period of 2014 there was no evidence of

negative effects of the tested active substances on the vine growth.
Thirty-five days after treatment, the shoots of all variants (except V3)
had more active growth compared to the control (Table 5). The vines
of V3 (Wing P - 6 I/ha) showed some delay in growth, but it was
overcome after the sixty-fifth day and on the 125" day after treatment
the shoot length from that variant was already 26.2 cm greater than

that of the control. The longest shoots had the vines from V5
(Gardoprim plus Gold at a dose of 6 I/ha—322.7 cm. The exceeding
compared to the control for V5 reached 69.3 cm.

In 2015 a delay in growth was reported compared to the control
again for V3 and V5 (Gardoprim plus Gold - 6 I/ha, resulting in
reduction in the average length of shoots by 40.1 cm for V3 and 32.1
cm for V5. The longest shoots on the sixty-fith day and all

é 200 19375 1515 153.65
[&] .
2 . - 142.8 —
S 150 1Aﬁ4 — 1295 —
Ué.)) _
= 100
3
S 50
£
2 0 ‘ ‘
C V1 V2 V3 V4 V5

Figure 2. Average number of cuttings per vine for the period 2014 - 2015
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subsequent recordings were measured in V1 (Lumax 538 SC). At
the end of the vegetation the average length for this variant
surpassed the control by 40.3 cm.

The shoot length at the end of the vegetation period did not
always determine the obtaining of a greater number of high-quality
cuttings. The cuttings for scions (variants V1 and V4) were
practically equal in length, however the number of cuttings obtained
from them was significantly different (Figure 2). In the variant treated
with Lumax 538 SC (V1) 192.8 pcs. of cuttings for scions on average
were reported for the period 2014 - 2015, which undoubtedly
exceeded the control and all the other variants, while with Gardoprim
plus Gold at a dose of 4 I/ha (V4) their number was 153.7 pcs. The
difference between the variants is statistically significant at P< 0.01.

Conclusions

Lumax 538 SC, Wing P and Gardoprim plus Gold, applied to the
soilimmediately after the hilled up soil had been pulled away, control
efficiently the annual weeds found in the mother vineyard, except
Xanthium (Xanthium strumarium L.). Lumax 538 SC and Gardoprim
plus Gold exhibited longer action (90 days). The action of Wing P
decrease after the thirtieth day. The tested herbicides did not
damage the buds and did not lead to a reduction of shoots developed
from them and did not affect adversely their growth. Lumax 538 SC
provided optimal conditions for vine growth and obtaining the
greatest number of quality cuttings.
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