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Abstract The research focus to study the effectiveness of some active substances of insecticides
for the control of maize leaf weevil (Tanymecus dilaticollis) in the organic agriculture
conditions at the Plant Protection Laboratory of National Agricultural Research and
Development Institute Fundulea (NARDI). In experiment, were used some permitted
active substances in organic farming, according to Annex 2 of Regulation 889/2008 for
the pests control, respectively: neem oil, spinosad and Bacillus thuringiensis for treatment
of seeds and the same products applied in vegetation period of maize plant. The highest
value of saved plants was 82.78% for treatment of maize seeds with neem oil and for
spinosad applied in vegetation with 79.78%. The attack intensity had the highest level
in the untreatment variant (5.90) and the lowest was in the variant of seed treated with
neem oil (3.72). In conclusion, this experiment demonstrates the good efficacy of
these products, that could be an alternative method for pest control in organic farming,
in Romania.
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Introduction

Organic agriculture has the fastest growing deve-
lopment in the food sector today, with a rate of organic
food sales between 20-25% per year (FAO [4]). The total
organic area reaches over 45 million hectares, in 2018
(WILLER & al [23]). In Romania, organic agriculture
means over 326 thousand ha. The cereals are the most
important crops, with around 114 thousand ha, respec-
tively, the maize crop occupies the largest surface, over
70 thousand ha (MARD [15]).

An essential factor for maize cultivation is the
optimal density of plants in the strand to allow for high
quality and economically efficient production. The maize
leaf weevil, Tanymecus dilaticollis Gyll. (Curculionidae
Family) is the most important pest of maize in Romania.
This insect is a polyphagous pest and causes considerable
damage in other crops such as sunflower, sugar beet,
sorghum, soybean, lucerne (PAULIAN & al [18]; POPOV
& al [19], GEORGESCU & al [6]).

Maize plants are attacked during emergence time
and up to the 4-leaf stage when they can be roasted in
the maize cornet area; for 2-3 leaf stage, adults eat plants
from the cornet, causing the mass destruction of the crop,
which requires its re-sowing (PAULIAN [17]). Due to
the attack, the leaves at the base of the plant can be
circularly perforated.

Maize plants past the 4-5 leaf stage are no longer
the source of food for the pest that passes on other spon-
taneous plants. If untreated maize seeds are sown, damage
can be very high and maize crop can be compromised
100% (BARBULESCU & al [1]).

Even if the seed is treated with specific products,
the crop must be monitored permanently, because in a
strong attack, the losses can be massive. Until the 5-leaf
stage, the crop should be monitored daily or at least once
every two days to see if the treatment has worked, if
there are any living pests on the plant or if the second
or third treatment is needed (GEORGESCU & al [7]).

After several years of use of chemical pesticides,
today’s agriculture is increasingly focusing on finding
milder solutions to the environment in pest control
actions. The resistance of cultivated species to conven-
tional insecticides is well known, but disease management
caused by insects is often neglected. Bio insecticides are
the best remedies in situations where farmers have failed
to control insects, despite the use of high doses of
chemical pesticides. In contrast to these, bio insecticides
offer long-term protection to both the crop and the soil.

Pests of maize crops can cause multiple inconve-
niences. They infest crops and reduce the yield of total
agricultural production, but also its health. When dealing
with pests, such as Tanymecus dilaticollis, most farmers
use pesticides that can negatively impact their health,
pollute water resources through leaks, and, if pesticides are
used abusively or incorrectly, they can kill plants. Finding
new ways to get rid of pests without requiring the use of

chemicals has become a priority for many conventional
farmers and, priority for organic farming. Pest management
in organic farming is achieved by using appropriate
cropping techniques, biological control, and natural
pesticides (mainly extracted from plant or animal origins).

On the other hand, harmfulness of Tanymecus
dilaticollis has increased in the last years in the Romania.
Adults consume leaves margins and destroy apical
meristems. Control measures include limiting maize pro-
duction to 2 or less years in a crop rotation. Maize and
sunflower are necessary to alternate with cereals in crop
rotation (AGROATLAS [14]). According data of “Journal
General de I’Europe”, in the specific pedoclimatic condi-
tions of South and South East of Romanian agricultural
land, around one million ha of maize and sunflower
emerging crops are exposed every spring to this soil
insect attack (JOURNAL GENERAL DE L’EUROPE [9]).
T. dilaticollis is amongst the most important pests on maize
and sunflower in especial in Eastern and Central Europe
(GERGINOV [5]; KACSO [10]; KESZTHELYI & al [11];
KIRKOV [12]; KRUSTEVA & al [13]; POPOV,
BARBULESCU [19]; SARINGER, TAKACS [20]) and
can also damage sugar beet, wheat, barley, oat, bean,
tobacco, watermelon and alfalfa (CAMPRAG & al [2]).

Currently, various agronomic (soil tillage, crop
rotation, proper time of sowing, conditions favoring rapid
seedling development and plant density) and chemical
(seed-dressing formulations, spraying with pyrethroids,
organophosphates, phenylpyrazoles and nereistoxin
analogues) measures are applied to control T. dilaticollis
(BARBULESCU & al [1]; CAMPRAG & al [2]; KIRKOV
[12]; KRUSTEVA & al [13]; VOINESCU [22]). To reduce
the large yield losses caused by adults and environ-
mental risks connected with broad spectrum insecticide
application, new biocontrol products need to be developed
and included in integrated pest management (IPM)
schemes for this pest.

According to Guidelines on Good Plant Protection
Practice of European and Mediterranean Plant Protection
Organization [3], the basic strategies includes various
cultural methods can reduce Tanymecus dilaticollis
population and damage: crop rotation, time of sowing,
conditions favouring rapid seedling development and plant
density. It is important to assess the insect population in
autumn before overwintering and then in spring when
the plants start to grow. Insecticide spray application
is the main control method; nevertheless, preventive
systemic seed-dressing formulations may be used as well.

The importance of this experiment derives from the
priority of farmers to find new viable solutions to control
the attack of this important pest in maize crops, which
respects the principles of organic farming and ensures
the protection of the crop under conditions of economic
efficiency. Also, these results could be an alternative
for conventional farmers in the actual context of sustai-
nable use of pesticides and restricting the application of
chemical pesticides.
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Materials and Methods

The design of the experiment

These researches continue a serie that started at
NARDI Fundulea, in 2014. The research was carried out
in the Experimental Field of Plant Protection Department,
National Agricultural Research and Development Institute
Fundulea (NARDI), Calarasi County, Romania, in 2016-
2018 periods.

The experimental field of NARDI Fundulea is located
in a climatic region of the plain, with an average annual
temperature of 11.3°C. Between April and October ave-
rage temperature is over 17.34°C; and in June-August the
temperature exceeds 20°C. Annual precipitations generally
range from 400 to 530 mm. The spring season is poorly
shaped, the transition from spring to summer is short, and
from autumn to winter it is longer. Monthly average

temperatures for the experimentation period (2016-2018)
as well as multi-annual averages are shown in Table 1.
From the examination of the data in the table it is noted that
the multiannual average (in the last 50 years) for January-
October was 12.34°C. The months with the highest
temperatures are July and August, with 22.5°C and
21.9°C respectively, and the lowest value (the coldest
month) is recorded in January, with -2.4°C. Analyzing
the average data for the period 2016-2018, it can be seen
that the average temperature for the January-October
period was 13.82°C, higher than 1.48°C compared to the
multiannual average. The spring was also very early, with
a difference from the 2.4°C multiannual average for
February and 0.8°C for March. The warmest month was
August with an average temperature of 24.1°C, means
2.2°C higher than the multiannual average of this month.
At a slight difference was the temperature in June, by
1.8°C compared to the multiannual average.

Table 1. Temperatures recorded at NARDI Meteorological Station and multiannual averages (°C) (2016-2018)

Year Month Average
I [ [0 [V [ V [ VIVIL] VIl ] IX X

2016 43 62 | 7.3 | 140 | 161|229 241 239 [191| 103 13.96
2017 02| 22 | 44 | 138|168 216|236 | 233 | 166 | 9.0 1311
2018 24 | 03| 47 | 158|104 | 226|228 | 250 | 172 | 191 14.39
Average (2016-2018) | 2.3 | 2.7 | 55 | 145 | 17.4 | 224 | 235 | 241 | 17.6 | 128 13.82
Multiannual average | -2.4 | 0.3 | 4.7 | 11.1 | 169 | 206 | 225 | 21.9 | 17.2| 112 1234
Deviations fromthe |y | 54 | 0g | 34 | 05 | 18 | 1.0 | 22 | 04 | 16 1.48
multiannual average

Between 2016 and 2018, the sum of rainfalls bet-
ween January and October (Table 2) averaged 555.6 mm,
with a surplus over the multi-annual average of 27.6 mm;
however, due to the inadequate rainfall distribution,
droughts occurred in the summer months. For the sowing

period of maize there was a deficit of about 28 mm from
the average of the area. It is noted in April 2018, with
a deficit of 56 mm from multiannual average and June
2018 with a 74 mm surplus over the average.

Table 2. Rainfalls recorded at NARDI Meteorological Station and multiannual averages (mm) (2016-2018)

Year Month Average
| | i v \Y VI VII VI IX X

2016 59.0 | 723 | 72.2 | 71.5 52.6 50.1 46.2 | 59.0 72.3 72.2 627.4
2017 539|311 851 | 18.1 36.7 23.3 77.4 | 59.3 15.0 111.6 | 511.5
2018 576 | 56.8 | 70.4 | 3.0 42.8 146.2 | 83.6 | 5.0 31.8 30.7 527.9
Average (2016-2018) | 56.8 [ 53.4 | 75.9 | 30.9 |44.0 |[732 |69.1|411 [397 |715 |5556
Multiannual average | 33.0 | 31.1 | 375 |59.0 | 723 |722 |715|526 |501 |46.2 |5255
Deviations from the | 3 0 | 55 3 1 354 | 281 |-283 |10 | -24 | -115 | -129 | 253 | 276

multiannual average

The soil type in experimental field was cambic
chernozem (GEORGESCU & al [8]).

Regarding the hydro-physical and chemical pro-
perties of the Fundulea cambic chernozem, we mention
the following: a clayey texture on horizon A and on the
other horizons; apparent density values (1.19 in A horizon
and 1.40-1.44 in deep sub-horizons); the total porosity
(56% in Ap and 46-48% in deep sub-horizons), the aeration

(18% in Ap and 10-13% in deep sub-horizons), indicating
relatively loose and moderately tilled soil, wilting coef-
ficients moderate ranging from 10.9-11.9% in horizon A,
10.3-10.8% in horizon AB and below 8.8-10.3% in horizon
Bv and useful water capacity (32% in Ap and 24-26%
in deep sub-horizons) small-medium. Also, the hydraulic
permeability of the soils from experimental field is good
(15.6-21.1 mm/h) in horizon A (15.6-21.1 mm/h) and
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medium in the deep horizons (10.4-12.2 mm/h) (PARTAL
& al [16]).

From an agrochemical point of view, the soil from
Fundulea is characterized by a weak acid (pH) reaction
(6.3-6.8) in horizon A and neutral — weak alkaline (7.2-7.4)
in the horizons AB and Bv, as well as a total capacity of
high cation exchange (18.8-19.7 me/100 g soil), and a very
high degree of saturation with bases (V) (88.7-100%) over
the whole soil profile, corresponding to the adsorptive
complex of the soil (clay + humus), (PARTAL & al [16]).

The supply of the chernozem from Fundulea with
nutrients is also good, especially in the sub-horizon A
(0-15 cm): 3% humus, 0.18% total Nitrogen, 0.08%
Phosphorus total, 28 ppm phosphorus and 87-98 ppm
Potassium (PARTAL & al [16]).

The hybrid used in the research was Olt, FAO 450,
originated from NARDI Fundulea.

The experiments have been placed in maize mono-
culture, with pea strips for the delimitation of plots.

The distance between the rows was 70 cm and the
density of sowing was 60816 seeds/ha.

The soil tillage consisted of a plow to 28-32 cm
depth in September, after harvest of maize. Tillage has
been used over to control weeds, to incorporate previous
crop residues, and to prepare the seedbed.

In the spring, the plot was disking twice, prepared
the seedbed and sowing. Sowing was done manually, for
a better density of plants. Also, the weed control has
been manualy, to ensure a very good management of
weed control.

The experimental variants were as follows:

e Tree variants for seeds treatment:

- V1 - untreated control;

- V2 — seed treatment with neem oil (commercial
product was Neem oil, at a dose of 2.5 mL/250 g of seed);

- V3 - seed treatment with spinosad (commercial
product was Laser 240 SC, at a dose of 2.5 mL/250 g of
seed);

- V4 — seed treatment with 54% Bacillus thurin-
giensis (commercial product was Bactospeine DF, at
a dose of 0.01%);

e Tree variants for vegetation period:

- V5 — vegetation treatment with neem oil (com-
mercial product was Neem oil at a dose of 250 mL/ha);

- V6 — vegetation treatment with spinosad (com-
mercial product was Laser 240 SC, at dose 250 mL/ha);

- V7 — vegetation treatment with 54% Bacillus
thuringiensis (commercial product was Bactospeine DF,
at a dose of 0.01%).

These products are in accordance with Regulation
(CE) 889/2008 of applying Regulation 834/2007, Annex 11
and are accepted as input in the organic agriculture.

Method of experimentation
After the emergence of maize plants, after (8-10 days
after sowing) when the rows became visible, we were

marked 20 plants on the four central rows on each
experimental plot. When maize plants reached the 4-leaf
stage (BBCH 14) the intensity of the attack was deter-
mined. The insecticides used for the vegetation treatment
were applied after marked maize plants.

This scale attack intensity ranged from: 1 — unattacked
plant to 9 — plant completely destroyed.

We noted:

Note 1: plant not attacked;

Note 2: plant with 2-3 simple bites on the leaf edge;

Note 3: plants with bites or clips on leaf edge;

Note 4: plants with leafs chafed in proportion of 25%;
Note 5: plants with leafs chafed in proportion of 50%;
Note 6: plants with leafs chafed in proportion of 75%;
Note 7: plants with leafs chafed almost at the level of
the stem;

Note 8: plants with leafs completely chafed and beginning
of the stem destroyed,;

Note 9: destroyed plants, with stem chafed close to soil
level (PAULIAN [17]; POPOV, BARBULESCU & al [19];
GEORGESCU & al [8]; TOADER & al [21]).

At 30 days of emergence, the percentage of plants
saved (%) was determined by counting the plants on the
entire plot and reporting them to the number of seeds
sown per plot.

Data were statistically analyzed by analysis of
variance and the Student Neuman Keuls (SNK) test with
the ARM 8.5 program.

Results and Discussion

The number of emerged plants

Between 2016 and 2018, in the control variant, which
did not treat of the seed and no treatments were applied
in vegetation, the number of emerged plants was smaller,
from 3.65 to 3.85 pl/m?, by comparison with other variants.
For the variants that used seed treatment with neem oil,
the emerged plants were, in average 5.92 pl/m?, for all
three years of experimentation. Results of 5.67 pl/m?
were also recorded in Spinosad variant treatments in
vegetation, and also for seed treatment with Bacillus
turingiensis, with 5.08 pl/m?.

Under the conditions of year 2016, it was found
that the maize plant density at emergence was low for the
untreated variant (3.70 pl/m?). In the other experimental
variants, the maize plant density, at emergence, was
between 4.0 and 6.0 pl/m?.

In 2017, the maize plant density had the lowest value
of 3.85 pl/m? in the control variant, and the largest for
the seeds treatment and vegetation variants with the neem
oil, 5.92% and also for spinosad in vegetation, 5.67 pl/m?.
For 2018, the efficacy of seed treatment with neem oil
was confirmed again, with a density of 6.00 pl/m2.
Regarding vegetation treatmant, it was noticed spinosad
with 5.75 pl/m? and Bacillus turingiensis cu 5.50 pl/m?
(Table 3).
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Table 3. Number of emerged plants (pl/m?) (2016-2018)

Treatment Active substance/commercial product Years Average
application 2016 2017 2018
Untreatment plot | Control 3.70 3.85 3.65 3.73
Seed treatment | Neem oil, 2.5 mL/250 g 6.00 5.75 6.00 5.92
Spinosad, 2.5 mL/250 g 4.00 4.30 4.10 4.13
54% Bacillus thuringiensis, 0.01% 5.50 5.25 4.50 5.08
Vegetation Neem oil, 250 mL/ha 5.50 5.75 5.00 5.42
treatment Spinosad, 250 mL/ha 6.00 5.25 5.75 5.67
54% Bacillus thuringiensis, 0.01% 5.00 4.75 5.50 5.08
LSD P=.05 0.300 0.300 0.275 0.395
Standard Deviation (SD) 0.202 0.202 0.185 0.266
Variation coefficient (CV) 3.960 3.960 3.720 5.390
Replicate F 1.937 1.937 0.965 0.706
Replicate Prob (F) 0.1598 | 0.1598 0.4308 0.5606
Treatment F 83.349 | 83.349 60.480 43.757
Treatment Prob (F) 0.0001 | 0.0001 0.0001 0.0001

*values that do not have common letters differ significantly for a statistical assurance level of 5% (P<0.05)

Insects density

Insect’s density was high in each year of experiment,
ranging from 3.5 to 15.9 insects/m?. Due to the fact that the
experience was done in maize after maize and experimental
plot had pea strips (plant with repellent effect for maize leaf
weevil), the maximum number of insects was about 3 times
higher than the economic damage threshold for Tanymecus
(5 insects/m?) (Table 4). As a result, there is a direct
correlation between the application of insecticides, and

the number of insects per square meter. The smallest
number of insects present was registered for neem oil
treatment. An intermediate value was recorded for the
other two variants of the seed treatment. For vegetation
treatments, the average values were high, between 9.6 and
10.55 insects/m?, close to the control variants. This was due
in particular to the high temperatures of the last few years
of spring without the precipitation and rotation of maize
after maize, which was favorable for the development
of the pest.

Table 4. Density of Tanymecus dilaticollis (insects/m?) (2016-2018)

Treatment Active substance/commercial product | Minimum Maximum Average
application
Untreatment plot Control 5.9 15.9 10.9
Seed Neem oil, 2.5 mL/250 g 3.5 9.3 6.4
treatment Spinosad, 2.5 mL/250 g 4.2 121 8.15
54% Bacillus thuringiensis, 0.01% 5.2 12.9 9.05
Vegetation Neem oil, 250 mL/ha 55 15.6 10.55
treatment Spinosad, 250 mL/ha 5 14.3 9.65
54% Bacillus thuringiensis, 0.01% 5.5 13.7 9.6

Attack intensity

The lowest number of insects was recorded in seed
treatment with neem oil, so the intensity of the attack was
the lowest of 3.72. By comparison, the highest intensity of
the attack was recorded in Bacillus thuringiensis treated

on seed, where mean values was similar to the control
variant, of 5.50. At the same time, it is noted that the
highest values of the attack intensity were recorded in
the years 2017 and 2018. These years were favorable for
Tanymecus dillaticolis attack, by high temperatures and
without precipitation in April-May.
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Table 5. Attack intensity (2016-2018)

Treatment Active substance/commercial product Years Average
application 2016 2017 2018
Untreatment plot | Control 5.80 6.20 5.80 5.90
Seed treatment | Neem oil, 2.5 ml/250 g 3.70 3.85 3.60 3.72
Spinosad, 2.5 ml/250 g 4.80 5.75 5.55 5.37
54% Bacillus thuringiensis, 0.01% 5.80 5.05 5.05 5.30
Vegetation Neem oil, 250 ml/ha 4.75 6.00 5.75 5.50
treatment Spinosad, 250 ml/ha 5.50 5.00 5.50 5.33
54% Bacillus thuringiensis, 0.01% 5.40 5.20 5.40 5.33
LSD P=.05 0.333 0.333 0.351 0.350
Standard Deviation (SD) 0.224 0.224 0.237 0.236
Variation coefficient (CV) 4.390 4.390 4.660 4.500
Replicate F 0.695 0.695 0.648 1.404
Replicate Prob (F) 0.5668 0.5668 0.5945 0.2741
Treatment F 45,297 45,297 43.069 41.940
Treatment Prob (F) 0.0001 0.0001 0.0001 0.0001

*values that do not have common letters differ significantly for a statistical assurance level of 5% (P<0.05)

Analyzing the data in Table 5, it was found that under
the conditions of 2016, the lowest attack of T. dilaticollis
was recorded in the case of the seed treated with neem
oil and also vegetation treatment.

In the climatic conditions of 2017, in the experimental
field at INCDA Fundulea, it was found that under the
conditions of a moderate attack of Tanymecus dilaticollis,
there are no statistical differences between the variants
treated in vegetation with spinosad and Bacillus turin-
giensis (P <.05).

In 2018, the T. dilaticollis attack on untreated plants
was moderate (I = 5.8). With the exception of the single

dose variant with neem oil, among the other variants there
were no statistically differences of the attack intensity
(P <.05).

Analyzing the three-year data (2016-2018), in all
three years of experimentation, the lowest attack was in
the case of neem oil apllyed on seeds.

Percentage of saved plants

Regarding the percentage of saved plants, in the
year 2016, in the experimental field at NARDI Fundulea,
it was found that the seeds treatments variants was
higher at neem oil treatment (82.78%) (Table 6).

Table 6. Saved plants (%) (2016-2018)

Treatment Active substance/commercial Years Average
application product 2016 2017 2018
Untreatment plot | Control 52.78e 65.00e 71.68d 63.15
Seed treatment Neem oil, 2.5 mL/250 g 82.78a 79.44a 81.69a 81.30
Spinosad, 2.5 mL/250 g 81.67a 78.89ab 77.39c 79.31
54% Bacillus thuringiensis, 67.78d 78.80ab | 78.27c 74.98
0.01%
Vegetation Neem oil, 250 mL/ha 72.78c 70.00d 77.44c 73.40
treatment Spinosad, 250 mL/ha 79.78b 77.44bc 79.75b 78.99
54% Bacillus thuringiensis, 78.67b 76.89c 77.63¢ 77.73
0.01%
LSD P=.05 1.459 1.459 1.459 1.383
Standard Deviation (SD) 0.982 0.982 0.982 0.931
Variation coefficient (CV) 1.33 1.33 1.33 1.24
Replicate F 1.328 1.328 1.328 0.119
Replicate Prob (F) 0.2964 0.2964 0.2964 0.9479
Treatment F 470.786 470.786 470.786 141.763
Treatment Prob (F) 0.0001 0.0001 0.0001 0.0001

*values that do not have common letters differ significantly for a statistical assurance level of 5% (P<0.05)
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This variant for all tree years of experiment has the
highest level of statistical significance, the differences from
the untreated variant being significant. In the variants
where treatments were applied in the vegetation, although
there are statistical differences from the control variant.
The differences are smaller compared to those recorded in
the treatments applied to the seed and compared to the
control variant.

In 2017, the percentage of saved plants in the
control variant was 65.00%, higher than in the control
variant in 2016. The largest statistically differences were
recorded between the seeds treated with neem oil and the
untreated variant, followed by the variant where the seeds
were treated with spinosad and Bacillus turingiensis in
vegetation (P <.05).

In 2018, in the control variant, the percentage of
saved plants was 71.68%. These differences, compared to

those recorded in 2016, were due to the excess rainfall
registered in 2018, especially in June. This year, the largest
statistical difference compared to the control was recorded
for the variant where the seeds were treated with neem oil,
followed by the variant with Spinosad and Bacillus
turingiensis in vegetation. The variants with spinosad
and Bacillus turingiensis applied to seeds had the same
level of statistical significance, but the differences from
the untreated control were smaller than in other cases.
High values were also obtained in the treatment with
neem oil at seed and vegetation (78.99 to 79.31%).

In all three years of experimentation, the most
stable significant difference from the untreated control
was recorded in using of neem oil treatment.

In the climatic conditions of 2016, the correlation
between the intensity of the T. dilaticollis attack and the
percentage of saved plants was negative (Figure 1).
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Figure 1. Correlation between attack intensity and number of saved plants in 2016.

A similar situation was recorded in the climatic
conditions of 2017, while in 2018, although the corre-
lation was negative, the relationship between the intensity
of the attack and the percentage of the saved plants was
not so tight (Figure 2 and Figure 3).

In the case of attack intensity, the percentage of lost
plants is directly and significantly influenced when the
number of insects increases. It is increasing directly in
proportion to the increase in intensity attack.

It is worth noting that the number of insects under
control was 3 times higher (15.9 insects/m?) than the
economic damage threshold, for this pest (5 insects/m?).
The density of insects was high, very close to the control,
and in the case of vegetation treatment with neem oil
(15.6 insects/m?). The best efficiency, significant, was
achieved by applying this product to the seed.

The difference between the two graduations taken in
monitoring (treated seeds, respectively untreated seeds)
is provided statistically.
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Conclusion

Due to large areas, maize is commonly grown on
the same plot many years, sometimes 4-5 years, which
may increase the multiplication of pest populations,
including Tanymecus dilaticollis, considered to be the
most harmful pest for maize crops (but also for sunflower
or sugar beet).

As a result, to reduce the damage caused by this pest,
it is necessary to treat the seeds with insecticides before
sowing and sometimes treatment interventions are neces-
sary at the beginning of the vegetation period.

But, in organic agriculture the solutions of maize
leaf weevil control are limited, according by legislation.

These results demonstrate a moderate efficacy of
some alternatives insecticides for organic agriculture on
Tanymecus dilaticollis pest control for using in Romania.

Insecticides applied to the seed, based on neem oil,
provided a good protection for maize plants against
T. dilaticollis, with an average of 81.30% saved plants.

Also, the vegetation treatments are noted for the
application of spinosad with 78.99% and Bacillus turin-
giensis with the percentage of plants saved 78.00%.

In conclusion, under variable climatic conditions
from one year to another, these results demonstrate the
a moderate efficacy of some alternatives insecticides for
organic agriculture on Tanymecus dilaticollis pest control
for using in Romania, especially neem oil that can be
used for seed treatment.
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