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AND BIOLOGICAL ACTIVITY OF SOIL
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The direct seeding of tomatoes, particularly at the beginning of 
vegetation, induces conditions for a high weed infestation, resulting in 
a sharp yield decrease. On the basis of experiments carried out at the 
Maritsa Institute [1] the herbicide Diphenamid was recommended for 
direct-seeded tomatoes. But Diphenamid did not find any wide appli­
cation. Therefore, a field experiment with the herbicide Sencor 4-amino- 
-6-tert.-butyl-3-methylthio-l,2,4-triazine-4H-ON was carried out in 1971- 
1972.

The investigations were made on alluvial meadow soil with light 
texture, good water permeability, with comperatively low content of 
organic matter (for arable layer — 1,8%) and with neutral to slightly 
alkaline reaction (pH in water 7.0-7.2). The area was primarily infested 
with pigweed (Amaranthus retroflexus L.), common purslane (Portulaca 
oleracea L.), barnyard grass (Echinochloa crus-galli L., R. at S.), hairy 
crabgrass (Digitaria sanguisnalis Scop.), bristle grass (Setaria spp.) and 
less with fourwing saltbush (Chenopodium album L.) and jointed char­
lock (Raphanus raphanistrum L.).

The experiments were conducted at the self-pruning cv. Druzhba, 
by the block method, in six replications, 10 m2 of the harvesting plot., 
with two controls: (1) non-treated, non-hoed plots and (2) non-treated, 
but double weeded and hoed plots. Tomatoes were grown on furrow-bed 
surface, on twin-row band — 60/100 cm by the established mid —  early 
tomato agrotechnics. Sencor was tested once, 8-10 days after tomato 
seeding. Before emergence of plants in the doses of 210, 350, 525 and 
700 g per ha of active element, and in twofold application —  350 g 
of active element per hectare before emergence of plants, and 350 g 
of active element per hectare after emergence, at anthesis of 1-2 trusses.
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Some herbicides can depress the development of useful microflora 
and thus influence indirectly the plant nutrition and soil fertility [5]. 
Therefore, as in a lot of other herbicides [4, 5, 6, 7, 8], the effect of this 
herbicide on the biological activity of soil was investigated. There were 
determinated: ammonifying bacteria on beef-extract agar (BEA); am­
monifying spore-forming bacteria on wort agar (BEA +W A ); bacteria 
utilizing mineral nitrogen and actinomyces on starch-ammonia agar; 
soil fungi on Capek’s acid medium. As a total index for microbiological 
activity in soil there was determined C 02 amount secreted (interfero- 
metrically) from composed soil samples with glucose and ammonium 
sulphate, incubated for 20 hs at 28°C. The ammonifying and nitrifying 
bacteria activity was determined after F e d o r o w  [2], and ammonium 
and nitrate nitrogen by standard methods.

Soil samples were taken from 0-10 cm and 20-20 cm layers four 
times: on the 20th day after treatment; on the 50th day; on the 100th 
day (before the first harvest) and on the 150th day, at the end of tomato 
vegetation.

RESULTS

The herbicide doses had no significant phytotoxic effect on tomatoes. 
On young plants sligh injuries were recorded only at a single treatment 
before emergence of plants with higher doses of Sencor (525 and 
700 g/ha).

The injuries consisted in short-term growth inhibition (from the 
emergence to formation of the second pair of leaves) and in yellowing 
of leaves around the central nerves, without any damage to plants.

The single application of Sencor in the doses of 210 and 350 g/ha 
was insufficient to ensure satisfactory herbicidal effect, particularly in 
1972, when the weed infestation of the area was heavier (Table 1).

In these doses the herbicide showed no satisfactory effect against 
Portulaca oleracea L. and annual cereal weeds. Efficiency of Sencor 
in the dose of 525 g/ha was inferior to the dose of 700 g/ha, particularly 
when the latter was applied twofold: 350 g/ha after seeding and before 
emergence of plants and 350 g/ha after emergence of plants, at the 
anthesis of 1-2 trusses. In this variant the number and weight of mono- 
cotyledonous and dicotyledonous weeds in 1972 were almost completely 
eliminated. Amaranthus retroflexus, Portulaca oleracea, Chemopodium 
alburn, Raphanus raphanistrum, Setaria spp., Echinochloa crus-galli, Di- 
gitaria sanquinalis, disappeared. The lower efficiency of Sencor at single 
application and lower doses is due, first of all, to the low persistence 
of the herbicide in soil. This defect has been removed by the twofold



T a b l e  1

Herbioide effeot on the weeds

Senoar g/ha applied Weeds from 1 sq.m Weight of weeds from 1 sq.m
Befor I Alter Total Monoootyledonous Dicotyledonous Total Moncc oty lod onoue Dicotyledonous

emergenoe Number Effect
%

Number Effect
%

Number Effect
%

kg Effeot
%

I35 Effect
*

kg Effeot
To

1 9  7 1

210 - 67.5 0 8.5 43.2 59.0 0 0.89 49.4 0.28 0 0.61 61.5
350 - 34.5 22.9 5.0 66.2 29.5 0 0.47 73.1 0.06 68.1 0.41 73.7
525 - 49.0 0 29.0 0 20.0 33.2 0.70 60.2 0.42 0 0.28 82.6
700 - 53,0 0 10.8 27.0 42.2 0 0.83 52.8 0.32 0 0.51 68.0
350 350 6.2 86.0 6.0 58.1 0.2 99.3 0.12 93.5 0.12 36.1 0 100
Control 44.8 0 14.8 0 30.0 0

1 9  7 2

1.76 0 0.18 0 1.58 0

210 - 36.7 69.5 21.4 31.0 15.3 79.7, 5.38 30.3 3.26 0 2.12 62.2
350 - 23.6 77.8 15.7 49.4 7.9 89.5 3.76 51.3 2.22 0 1.54 72.4
525 - 5.9 94.4 2.6 91.6 3.3 95.6 1.32 82.9 0.64 70.0 0.68 87.8
700 - 0.7 99.3 0.3 99.0 0.4 99.5 0.25 96.7 0.12 94.5 0.13 97.6
350 350 1.5 98.6 1.3 95.8 0.2 99.7 0.09 98.8 0.09 95.9 0 100
Control 106.3 0 31.0 0 75.3 0 7.72 0 2.12 0 5.60 0
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application of the herbicide, what ensures a practically weed-free culture 
during the whole growing season. 

Application of Sencor in 1971 the differences in the yield and the

T a b l e  2
Effect ci vl\3 l^rticiSe on wüsfco pi'odu.ctivit,/
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210 - 45 с 50 96.7 92.7 11.2 iI 22.50 44.1 81.4 5.5
350 - 44.97 99.9 95«5 11.5 30.82 GO.4 87.9
525 - 43 с 95 97.7 93.1 11c 5 *C.50 79.4 £9.5 9.0
700 - 46.07 102.6 93.3 11.0 47.36 92 г 9 90.6 10.1
350 350 46.00 102.2 94.2 12., 1 51.C5 100.2 92.7 11.3

Control s non- 
-weeded 35.30 78.4 93.0 9.9 4.2? 8.4 '53.6 1.9
Control,weeded+ 
+ hoed 45.00 100 9*.0 11.6 51.00 ICO 91.2 10.9
G B 3* 7.65 - - - 6.85 - - -

Fig. 1. Effect of the herbicide on C 0 2 accumulation in soil variants 
1 —  control, non-treated, 2 —  210, 3 — 350, 4 —  525, 5 —  700 g/ha of active element of Sencor
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yield from regularly hoed and weeded plots (Table 2) were not signi­
ficant statistically. This is due to a lower weed infestation of the whole 
area. However, at twofold application of Sencor (350 +  g/ha) the highest 
index of productivity was recorded. In the next year (1972) the highest 
yields were obtained from directly sown tomatoes on the plots treated 
once and twofold with 700 g/ha of Sencor. They overtook the yield from 
hoed and weeded plot, the differences being statistically significant.

Data for the yield, index of productivity and produce quality during 
1971 and 1972 showed that at using Sencor in the doses of 700 g/ha 
(applied once or twofold) the manual hoeing of directly sown tomatoes 
could be eliminated.

Low doses of Sencor in slightly weeded areas were sufficient and 
the yields obtained both from the plots mechanically weeded and those 
treated with the herbicide were almost equal.

When the plots were strongly weeded the efficiency of Sencor was 
insufficient; however, the yields were higher than those from the plots 
mechanically weeded.

After 150 days all the doses of the herbicide caused an increase in 
the C 02 secretion. It means that the inhibitory effect of this herbicide 
occurs during very short time. It was found after 20 days of the herbicide 
introduction into soil that the number of the nlicroorganisms decreased 
to the different extent, depending on the herbicide concentration (Fig. 2).

525 700 g/ha
0+10 cm

Total amount of microorganisms 
3 Bacfrria

210 350 525
10+20 cm, 

Actinomycetes 
Microscopic fungi

700 g/ha.

Fig. 2. Effect of the herbicide of total number and different groups of micro* 
organisms in soil



Effect of the herbicide on ammonifying and nitrifying activity of soil

Sencor g/ha 
of

act. elem.

Depth
Ammonifying aotivity - Ш Зд - N mg/kg of air-dry soil nitrifying activity - N0^ - N mg/lcg of air-dry soil
20th day 50th day 15Cth day 20th day 50 th day 150 th day

Basic Potential Basic Potential Basic Potential Basic Potential Basic Potential Basic Potential

Control 0-10 7.7 818.2 24.5 966.6 O.C 544.5 57.9 206.5 107.0 227.0 49.4 133.3
10-20 7.7 819.5 22.9 879.7 5.9 547.9 64.5 215.0 44.0 93.7 38.5 177.0

210 0-10 3.8 829.8 20.0 837.2 3.3 771.7 63.7 231,0 85.0 120.0 51.3 190.8
10-20 3.7 749.2 20.4 828.7 3.2 541.0 64.5 206.5 68.0 111.5 51.3 177.2

350 0-10 7.4 778.9 20.0 966.5 2.2 418.2 58.6 209*0 99.0 192.0 44.9 200.0
10-20 3.7 635.6 7.9 964.1 3.3 590.5 52 .8 182.0 44.0 117.5 38.5 157.0

525 0-10 5.9 84-3.0 21.3 915.3 7.9 3 2 0 .1 54.7 179.0 96.0 221.8 45.7 214.0
10-20 1.9 850.3 17.1 949.3 2.1 200.0 54.7 164.0 45.6 106.8 81.8 258.5

700 0-10 3.8 788.6 19.0 924.2 2.1 501.8 47.8 179.0 96.0 205.0 50.3 238.5
10-20 3.9 857.8 16.1 1004.0 2.6 458.9 48.4 181.5 46.7 169.0 64.2 257.0
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Fig. 3. Effect of the herbicide on development of bacteria, actinomyces and fungi

The number of the microorganisms in soil increased after longer time 
of herbicide action.

There were not observed any quantitive differences between various 
groups of microorganisms; nevertheless a certain tendency to an increase 
of the actinomyces number has been noted. The number of different 
groups of microorganisms changed depending on the doses of Sencor 
(Fig. 3). The number of bacteria mineralizing nitrogen compounds de­
creased after twenty days of the herbicide treatment, particularly the 
number of genus Pseudomonas (Fig. 4). Among the bacteria of the genera 
Bacillus cereus, B. mesentericus and B. agglomeratus appeared to be 
more susceptible. The herbicide caused the changes in ammonifying and 
nitrifying soil activity (Table 3). The changes were related to the growth 
of microorganisms responsible for these processes; e.g. in 100 days after 
the herbicide treatment the development of the following microorganisms 
was stimulated: bacteria of genus Pseudomonas and of genus Bacillus 
(B. megatherium? B. idosus and agglomeratus), microscopic fungi of 
genus Pénicillium (P. cyclopium, P. notatum, P. nigricans, P. luteum)
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of genus Fusarium as well as the actinomyces with white-, grey-, and 
blue-coloured serial mycelium. These soil microorganisms are likely to 
take part in detoxication, decomposition and transformation of the her­
bicide and its derivatives in soil.

20 15 15 2д 12 9 6 3
Pseudomonas

0,5 1,0 1,5 2,0
8 с ciii uj

? 5 0 5
Bacteria  
u tiliz in g  

organic m ine ra l 
N

Fig. 4. Effect of the herbicide on development of some soil bacteria variants 
1 — control, non treated, 2 —  210, 3 —  350, 4 — 525, 5 — 700 g/ha of active element of Sencor

CONCLUSIONS

The herbicide Sencor is toxic for annual dicotyledonous weeds and 
relatively toxic for annual cereal weeds. Because of its low persistence 
in soil the best results are obtained in twofold application — 350 g 
of active element, before emergence, and 350 g of active element per 
ha after emergence of plants at the anthesis of 1-2 trusses.

The highest yields were obtained when Sencor was applied once in 
the dose of 700 g/ha or twofold in the doses of 350 g/ha before emer­
gence +  350 g/ha at the anthesis of 1-2 trusses. The yields were equal 

to those from weeded and hoed control plots.
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Sencor applied once in the doses of 525 and 700 g/ha, decreased the 
biological activity of soil after a short time. Some species of bacteria 
and microscopic fungi are susceptible to high doses of the herbicide, 
actinomyces being more resistant.
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B. VELEV, V. RAJSTKOV

W PŁYW  HERBICYDU SENCOR NA PLONY POMIDORÖW  
I BIOLOGICZNĄ AKTYWNOŚĆ GLEBY

Instytut Ogrodnictwa Marica, Plovdiv, Bułgaria 

S t r e s z c z e n i e

W  doświadczeniu polowym badano wpływ herbicydu Sencor w dawkach 210, 
350, 525 i 700 g/ha na zachwaszczenie i plony pomidorów (Drużba) oraz aktywność 
biologiczną gleby (wydzielanie C 0 2 wzrost mikroorganizmów, intensywność amo- 
nifikacji i nitryfikacji).

Stwierdzono, że Sencor jest toksyczny dla chwastów dwuliściennych i w pew­
nym stopniu dla jednorocznych jednoliściennych. Ze względu na krótkotrwałość 
tego herbicydu w glebie najlepsze wyniki uzyskano przy dwukrotnym jego sto­
sowaniu; 350 g/ha po posadzeniu i 350 g/ha w okresie kwitnienia 1-2 pędów. 
Wysokość plonów była wówczas równa zebranym z poletka odchwaszczonego przez 
motyczenie.

Po jednorazowym zastosowaniu herbicydu w daw’kach 525 i 700 g/ha aktywność 
biologiczna gleby była obniżona przez krótki okres. Niektóre rodzaje bakterii 
i grzybów reagowały na wyższe dawki herbicydu, promieniowce zaś wykazywały 
większą odporność.
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Б. ВЕЛЕВ, В. РАН КОВ

ВЛИЯНИЕ ГЕРБИЦИДА СЕНКОР НА УРОЖ АЙ ТОМАТОВ 
И БИОЛОГИЧЕСКУЮ АКТИВНОСТЬ ПОЧВЫ

Институт Овощных Культур „Марица”, Пловдив, Полгария

Ре з юме
В полевом опыте исследовали влияние гербицида сенкор, 210, 350, 525 

и 700 г/га на засоренность поля, урожай томатов Дружба, биологическую ак­
тивность почвы (выделение СОг, рост микроорганизмов, интенсивность аммо­
нификации и нитрификации).

Сенкор был токсичен для двудольных сорняков и в меньшей степени 
для однодольных. Так как сенкор сравнительно быстро теряет активность 
то его наибольшую эффективность получали при двукратном применении 
350 г/га после посадки и 350 г/га в период цветения и формирования 1-2 по­
бегов. Урожай равнялся контрольному с делянок, где сорняки удаляли вруч­
ную.

При однократном применении гербицида 525 и 700 г/га активность почвы 
снижалась на короткой период времени. Некоторые виды бактерий и грибов 
реагировали на более высокие концентрации гербицида, тогда как актино- 
мицеты оказались более резистентыми.


