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Selectivity and stability of new herbicides and herbicide combinations for the seed yields of 
some field crops I. Effect at Coriander (Coriandrum Sativum L.)
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(Manuscript received 28 January 2016; accepted for publication 2 March 2016)

Abstract. . The research was conducted during 2013 – 2015 on pellic vertisol soil type. Under investigation was Bulgarian coriander cultivar Lozen 1 
(Coriandrum sativum L.). The purpose of the investigation was to establish the selectivity and stability of some herbicides, herbicide combinations and 
herbicide tank mixtures on the coriander. Factor A included the years of investigation. Factor B included no treated check, 6 soil-applied herbicides – Tendar EC, 
Silba SC, Sharpen 33 EC, Merlin flex 480 SC, Smerch 24 ЕC, Raft 400 SC and 5 foliar-applied herbicides – Kalin flo, Eclipse 70 DWG, Sultan 500 SC, Corrida 
75 DWG, Lontrel 300 EC. Factor C included no treated check and 1 antigraminaceous herbicide – Tiger platinium 5 EC. Soil-applied herbicides were treated 
during the period after sowing before emergence. Foliar-applied herbicides were treated during rosette stage of the coriander. It is found that tank mixtures of 
Tiger platinum with foliar herbicides Kalin flo, Eclipse, Sultan, Corrida and Lontrel lead to obtaining of high seed yields. High yields of coriander seeds also are 
obtained by foliar treatment with antigraminaceous herbicide Tiger platinum after soil-applied herbicides Raft, Smerch, Sharpen, Silba and Tendar. The use of 
the soil-applied herbicide Merlin flex does not increase the seed yield, due to its higher phytotoxicity on coriander. The most unstable are herbicide Merlin flex 
and herbicide combination Merlin flex + Tiger platinum. Technologically the most valuable are herbicide combination Raft + Tiger platinum and herbicide tank-
mixture Kalin flo + Tiger platinum. Self-use of soil-applied or foliar-applied herbicides have low estimate due to they must to combine for full control of weeds in 
coriander crops.
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Introduction their chemical control to preserve coriander yield at a maximum level 
(Zheljazkov and Zhalnov, 1995; Smart et al., 1996; Mathukia et al., 
2014).Coriander (Coriandrum sativum L.) is an important essential-oil 

The purpose of this investigation was to establish the selectivity plant, referring to the Apiaceae family. The technology for coriander 
and stability of some herbicides, herbicide combinations and growing over time needs to be updated, as a result of ever-changing 
herbicide tank mixtures on the coriander by influence of different weather conditions. Specify and significantly improve crop rotations, 
meteorological conditions.tillage, timings of sowing and harvesting (Delibaltova et al., 2012). All 

of this leads to changes in the conditions for the weeds development, 
to the emergence of resistant or new weed species that were 

Material and methodspreviously marginal or were not harmful.
The weeds occurring in coriander crops of are mainly from the 

group of the winter-spring species and from the group of early spring The research was conducted during 2013 – 2015 on pellic 
species. The most frequent winter-spring weeds are: Alopecurus vertisol soil type. Under investigation was Bulgarian coriander 
myosuroides L., Apera spica-venti P.B., Bromus arvensis L., Avena cultivar Lozen 1 (Coriandrum sativum L.). Three factors experiment 
ludoviciana Durien., Lolium multiflorum L., Anthemis arvensis L., was conducted under the block method, in 4 repetitions; the size of 

2Chamomilla recutita Rauchert, Consolida regalis Gray, Viola tricolor the crop plot was 15 m . Factor A included the years of investigation. 
L., Lithospermum arvense L., Centaurea cyanus L., Papaver rhoes Factor B included no treated check, 6 soil-applied herbicides – 
L., Agrostemma githago L. The most frequent early spring weeds Tendar EC, Silba SC, Sharpen 33 EC, Merlin flex 480 SC, Smerch 24 
are: Avena fatua L., Galium aparine L., Sinapis arvensis L., Falopia ЕC, Raft 400 SC and 5 foliar-applied herbicides – Kalin flo, Eclipse 
convolvulus Leve, Myagrum perfoliatum L. (Mitchell and Abernethy, 70 DWG, Sultan 500 SC, Corrida 75 DWG, Lontrel 300 EC. Factor C 
1993; Atanasova et al., 2012). included no treated check and 1 antigraminaceous herbicide – Tiger 

Biological peculiarity of coriander is its slow growth rates in the platinium 5 EC. Active substances of herbicides and their doses are 
first stages and therefore it is highly vulnerable to the competitive shown in Table 1.
impact of weeds at the beginning of its vegetation and weed Soil-applied herbicides were treated during the period after 
infestation significantly (Atanasova and Gospodinov, 2005, sowing before emergence. Foliar-applied herbicides were treated 
Gramatikov et al., 2005). Effective weed control is one the important during rosette stage of the coriander. Introduction of herbicide 
conditions for full realization of the biological potential of culture combinations during rosette stage is done as herbicide tank 
(Macko, 1990; Lugo and Santiago, 1996; Vaculik, 2007; Meena and mixtures – the mixing is done in the spray tank. All of herbicides, 
Mehta, 2009; Delchev, 2015, Delchev and Georgiev, 2015a, 2015b). herbicide combinations and herbicide tank-mixtures were applied in 
The presence of weeds in coriander crops requires carrying out of a working solution of 200 l/ha. Mixing of foliar-applied herbicides was 
* e-mail: delchevgd@dir.bg
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done in the tank on the sprayer. flex + Tiger platinum increases seed yield compared to self-use of 
The selectivity of herbicides has been established through their Merlin flex, but not proven increase yield compared to no treated 

influence on seed yield. The math processing of the data was done check.
according to the method of analyses of variance (Shanin, 1977; It was done an analysis of variance for seed yield (Table 3). It 
Barov, 1982; Lidanski, 1988). The stability of herbicides and shows that the years have the biggest influence on grain yield – 73.5 
herbicide combinations for seed yield with relation to years was % on the variants. The reason is the large differences in the 

2 2 meteorological conditions during the three years of investigation. estimated using the stability variances σ  and S  of Shukla (1972), i i

The strength of influence of antibroadleaved herbicides is 5.7 % and the ecovalence W of Wricke (1962) and the stability criterion YS  of i i

the strength of influence of antigraminaceous herbicides is 5.3 %. Kang (1993).
The influence of years, antibroadleaved herbicides and 

antigraminaceous herbicides is very well proven at p ≤ 0.01. There is 
a proven interaction between antibroadleaved herbicides and Results and discussion
meteorological conditions of years (AxB) – 3.4 % and between 
antigraminaceous herbicides and meteorological conditions of It was found that the lowest seed yields are obtained by self-use 
years (AxC) – 3.3 %. They are well proven at p ≤ 0.1. Interaction of herbicide Merlin flex, followed by the untreated check (Table 2). 
between antibroadleaved herbicides and antigraminaceous The use of soil-applied herbicide Merlin flex do not increases seed 
herbicides (BxC) – 1.9 % is not proven. The interaction between yield despite its very good herbicidal effect against both 
three experiment factors (AxBxC) is 3.6 % and it is proven at p ≤ 0.1.graminaceous and broadleaved weeds. The reason for this is its 

Based on proven antibroadleaved herbicide x year interaction higher phytotoxicity against coriander – rating 2 by scale of EWRS. 
and antigraminaceous herbicide x year interaction, it was evaluated All other soil-applied and foliar-applied herbicides have high 
stability parameters for each variant for seed yield of coriander with selectivity – rating 1 by scale of EWRS.

2relation to years (Table 4). It was calculated the stability variances σ  Foliar-applied herbicides Kalin flo, Eclipse, Sultan, Corrida and i
2Lontrel and the self-use of soil-applied herbicides Tendar, Silba, and S , the ecovalence W and the stability criterion YS. Stability i i i

2 2Sharpen, Smerch and Raft increases seed yields because the big variances (σ  и S ), which recorded respectively linear and i i

numbers of weeds are destroyed by these herbicides. The increases nonlinear interactions, unidirectional evaluate the stability of the 
of the yield by self-use of antigraminaceous herbicide Tiger platinium variants. These variants which showed lower values are considered 
is less than the increase by other herbicides, because prevailing to be more stable because they interact less with the environmental 

2 2weeds in the trail are broadleaved. conditions. Negative values of the indicators σ and S  are i  i
Foliar treatment with Tiger platinum after soil-applied herbicides 2considered 0. At high values of either of the two parameters - σ  and iTendar, Silba, Sharpen, Smerch and Raft increases the seed yields 2S , the variant are regarded as unstable. At the ecovalence W  of i iduring the three years of the investigation. Tank mixtures of Tiger 

Wricke, the higher are the values of the index, the more unstable is platinium with herbicides Kalin flo, Eclipse, Sultan, Corrida and 
the variant.Lontrel also lead to bigger increase in seed yields compared to yield 

It is found, using the first three parameters of stability, that the at self-use of respective herbicides. Herbicide combination Merlin 
most unstable are herbicide Merlin flex and herbicide combination 

Table 1. Investigated variants

ASBE – after sowing, before emergence

№

1

2

3

4

5

6

7

8

9

10

11

12

1

2

Check

Tiger platinium 5 EC

-

quizalofop-P-ethyl

-

2.5 l/ha

-

rosette

Check

Tendar EC

Silba SC

Sharpen 33 EC

Merlin flex 480 SC

Smerch 24 ЕC

Raft 400 SC

Kalin flo

Eclipse 70 DWG

Sultan 500 SC

Corrida 75 DWG

Lontrel 300 EC

-

S-metolachlor

metolachlor + terbuthylazine

pendimethalin

isoxaflutole

oxyfluorfen

oxidiargil

linuron

metribuzine

metazachlor

tribenuron-methyl

clopyralid

-

1.5 l/ha

3.5 l/ha

5 l/ha

420 g/ha

1 l/ha

1 l/ha

2 l/ha

500 g/ha

2 l/ha

20 g/ha

500 ml/ha

-

ASBE

ASBE

ASBE

ASBE

ASBE

ASBE

rosette

rosette

rosette

rosette

rosette

Variants Active substance Doses Treatment period

Antibroadleaved herbicides

Antibroadleaved herbicides
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Merlin flex + Tiger platinium. In these variants values of stability criterion is experienced that using nonparametric methods and 
2 2 warranted statistical differences we get a summary assessment variance σ  and S  and ecovalence W are the highest and i i i

aligning variants in descending order according to their economic mathematically proven. The reason for this high instability is greater 
value.variation in seed yields during years of experience as weather 

Generalized stability criterion YS, taking into accounts both the conditions affect those most. At these variants instability is linear and i
2 2 stability and value of yields gives negative assessments of herbicide no linear types – proven values of σ  and S . Other herbicides, i i

Merlin flex and herbicide combination Merlin flex + Tiger platinium, herbicide combinations and herbicide tank mixtures have high 
characterizing them as the most unstable or as the lowest yields. stability because they interact poorly with the conditions of years.
According to this criterion, the most valuable technology appears To evaluate the complete efficacy of each combination between 
herbicide combination Raft + Tiger platinium and herbicide tank antibroadleaved herbicide and antigraminaceous herbicide should 
mixture Kalin flo + Tiger platinium. These variants combine high be considered as its effect on seed yield of coriander and its stability 
levels of seed yield and high stability of this index during the years. – the reaction of coriander to this variant during the years. Valuable 
From the viewpoint of technology for coriander growing, high rating information about the value of technologic value of the variant give 
also have tank mixtures of Tiger platinium with foliar-applied the stability criterion YS of Kang for simultaneous assessment of i

herbicides Eclipse, Sultan, Corrida and Lontrel, as well as yield and stability, based on the reliability of the differences in yield 
combinations of Tiger platinium with soil-applied herbicides Tendar, and variance of interaction with the environment. The value of this 

Table 2. Influence of some herbicide combinations on seed yield of coriander (2013 – 2015)

LSD, kg/ha:

F.A              p≤5%=56                p 1%=74               p 0,1%=96

F.B              p≤5%=80                p≤1%=105             p≤0,1%=135

F.C              p≤5%=65                p≤1%=86               p≤0,1%=110

AxB            p≤5%=138               p≤1%=182             p≤0,1%=234

AxC            p≤5%=113               p≤1%=149             p≤0,1%=191

BxC            p≤5%=159               p≤1%=201             p≤0,1%=252

AxBxC        p≤5%=255               p≤1%=344             p≤0,1%=449

≤ ≤

Herbicides 2013 2014 2015

Antibroadleaved

-

Tendar –

1.5 l/ha

Silba –

3.5 l/ha

Sharpen –

5 l/ha

Merlin flex –

420 g/ha

Smerch –

1 l/ha

Raft –

1 l/ha

Kalin flo –

2 l/ha

Eclipse –

500 g/ha

Sultan –

2 l/ha

Corrida –

20 g/ha

Lontrel –

500 ml/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

2150

2227

2288

2417

2288

2423

2333

2526

2008

2176

2311

2498

2356

2537

2376

2537

2301

2481

2301

2473

2270

2457

2258

2451

100

103.6

106.4

112.4

106.4

112.7

108.5

117.5

93.4

101.2

107.5

116.2

109.6

118.0

110.5

118.0

107.0

115.4

106.0

115.0

105.6

114.3

105.0

114.0

2333

2433

2492

2678

2499

2685

2550

2753

2240

2384

2522

2734

2563

2767

2592

2755

2522

2702

2508

2690

2492

2685

2473

2676

100

104.3

106.8

114.8

107.1

115.1

109.3

118.0

96.0

102.2

108.1

117.2

110.7

118.6

111.1

118.1

108.1

115.8

107.5

115.3

106.8

115.1

106.0

114.7

2060

2142

2182

2348

2188

2348

2245

2408

1840

2017

2227

2396

2250

2433

2268

2414

2217

2385

2200

2377

2184

2369

2167

2365

100

104.0

105.9

114.0

106.2

114.0

109.0

116.9

89.3

97.9

108.1

116.3

109.2

118.1

110.1

117.2

107.6

115.8

106.8

115.4

106.0

115.0

105.2

114.8

Antigraminaceous kg/ha % % %kg/ha kg/ha
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Silba, Sharpen and Smerch. They combine relatively good seed Conclusion
yields with high stability during the years of the investigation. 
Variants with self-use of soil-applied or foliar-applied herbicides, get It is found that tank mixtures of Tiger platinum with foliar 
low ratings and they to be avoided. This is due to insufficient control herbicides Kalin flo, Eclipse, Sultan, Corrida and Lontrel lead to 
some of existing weeds for self-used herbicides.

Table 3. Analysis of variance for seed yield

*p 0.5       **p 0.1       ***p≤0.01≤ ≤

Source of variation df Sum of squares Influence of factor, % Mean squares

Total

Tract of land

Variants

Factor A – Years

Factor B – Antibroadleaved herbicides

Factor C – Antigraminaceous herbicides

AxB

AxC

BxC

AxBxC

Pooled error

215

2

71

2

11

1

22

2

11

22

142

2170288

29900

2098956

197670

23234

16830

19226

16726

41204

35030

41432

       -

14950.0***

29562.8***

88353.0***

17744.7***

11366.0***

  9922.6**

11121.0**

    746.9

11167.7**

   291.8

100

    1.4

  96.7

  73.5

    5.7

    5.3

    3.4

    3.3

    1.9

    3.6

    1.9

Table 4. Stability parameters for the variants for seed yield with relation to years

Herbicides
Mean

2σi

2Si Wi YSi

AntigraminaceousAntibroadleaved

 

-

Tendar –

1.5 l/ha

Silba –

3.5 l/ha

Sharpen –

5 l/ha

Merlin flex –

420 g/ha

Smerch –

1 l/ha

Raft –

1 l/ha

Kalin flo –

2 l/ha

Eclipse –

500 g/ha

Sultan –

2 l/ha

Corrida –

20 g/ha

Lontrel –

500 ml/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

-

Tiger platinium – 2.5 l/ha

2181

2267

2321

2481

2325

2485

2376

2562

2029

2192

2353

2543

2390

2579

2412

2569

2347

2523

2336

2513

2315

2504

2299

2497

80.6

117.2

645.9

961.7

667.2

888.8

367.0

348.9

5091.4

4444.4

341.3

345.5

566.2

582.4

723.9

555.5

376.8

358.6

530.1

539.2

577.4

509.5

608.9

588.1

-1

6

5

10+

5

11+

7

15+

-2

-1

6

14+

8

17+

8

17+

6

15+

5

12+

5

12+

4

11+

-2.9

17.5

205.4

277.7

210.3

270.6

138.4

128.5

603.0*

542.0*

230.2

222.1

225.7

208.0

220.7

102.4

158.6

148.7

224.1

283.6

273.1

249.2

356.6

319.4

-53.2

-14.3

343.7

353.5

321.0

306.6

192.3

343.1

772.0*

420.2*

111.7

100.2

324.0

303.8

212.0

217.7

212.5

363.3

418.6

414.8

465.3

400.4

381.4

312.6
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