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EFFECT OF THE HERBICIDE SENCOR ON TOMATO PRODUCTIVITY
AND BIOLOGICAL ACTIVITY OF SOIL

Maritsa Institute for Vegetable Crops, Plovdiv, Bulgaria

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-1,2,4-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 m? 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 +WA); 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 CO, 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 Fedorow [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
album, 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



Table 1

Herbloide effect on the weeds

Sencor g/ha applied Weeds from 1 8q.m Weight of weeds from 1 sq.n
Befor After Total Monoootyledonous Dicotyledonous Total Monccotyledonous Dicotyledonous
emergenoce Numbexr Eff; ot Number Eff;et Numbexr Efé‘ect kg Eflge ot kg Effeot kg Effe ot
1971
210 - 67.5 0 8.5 43,2 59.0 0o 0.89 49.4 0.28 0o 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 o 29.0 0 20.0 33.2 0.70 60,2 0.42 (o] 0.28 82,6
700 - 53,0 o] 10.8 7.0 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 9.3 0,12 93.5 0.12 36,1 (o} 100
Control 44,8 (o} 14,8 0 20.0 0 1.76 0 0.18 0 1.58 0
1972
210 - 36.7 69.5 214 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 ol 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 9.7 0.09 98.8 0.09 95.9 0 100
Control 106.3 (o] 31.0 0o 75.3 0 7.72 [¢] 2,12 (o] 5.60 o]
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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 cbtained 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 CO, 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 miicroorganisms decreased
to the different extent, depending on the herbicide concentration (Fig. 2).

Y01 On the 20h day
30+
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8 & 3 88 8§
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EZ=2 Bacteria BEWN Microscopic fungi

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



Table 3
Bffeot of the herbicide on ammonifying and nitrifying activity of soil
Anmmonifying activity - NE, - N mg/kg of alr-dry soil Mitrifying activity ~ 1‘(0j -~ N mg/kg of air-dry soil
Sencor g/ha Depth 20th  day _ 50th day 15¢h  day 20th  day 50 th day 1504w  day
act ?f elem, Basic | Potential | Basic { Potential | Basic | Potential | Basic | Potential : Basic | Potential | Basic | Potentlal
Control 0-10 7.7 818.2 24.5 966.6 0.C S544.5 57.9 206.5 107.0 227.0 49,4 133.3
10-20 7.7 819.5 22,9 879.7 5.9 S47.9 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 €8.0 111.5 51.3 177.2
350 0-10 74 778.9 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 7.9 964.1 343 590.5 52.8 182.0 44.0 117.5 38.5 157.0
525 0-10 5-.9 843.0 21,3 915.3 7.9 320.1 5447 179.0 96.0 221.8 45.7 214.0
10-20 1.9 850.3 17.1 %49.3 2.1 200.0 4.7 164.0 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 5043 238.5
10-20 39 857.8 16.1 1004.0 2.6 458.9 48,0 181.5 46,7 169.0 4,2 257.0

8¢¢

Aoquey A ‘ASIBA ‘'



Effect of the herbicide... 229

min/g of seil
30 4w o0 3 6 9 12 0 095 QU OB QW0
T T T T 1

Days
20th 35
0+10cm
N 10-+20 cm
E0th
\\\\\\\\\\\\\\\\\\\‘
7 U 0 2h NANNANRNNRRUERRNRRRNRNNRN AN NN
CNSSRNSURRRAN NN AR \\\\\\\\\\\\\\\_\\\\\\\\\\\\\\\\\\\\\-&
AERSSSSSSSS
NNNNNNNNNNNNNNN \\\$\\\\\\\\\\\\\\\\\\\\\\V
EUNNARARANNAANANN \\\\\\_\\\\S\\\\\\\\\\\\\\\\\\
7 5 0 th ANNNNNNNNNNNN 0 w

NNANNNNNNNNN
NNNNANANNNNNNN

Sacteria Actinomycetes Fungi

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 Penicillium (P. cyclopium, P. motatum, 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.
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Fig. 4. Effect of the herbicide on development of some soil bacteria variants
1 — control, non treated, 2 — 210, 3 — 330, 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. RANKOV

WPLYW HERBICYDU SENCOR NA PLONY POMIDOROW
I BIOLOGICZNA AKTYWNOSC GLEBY

Instytut Ogrodnictwa Marica, Plovdiv, Bulgaria

Streszczenie

W doswiadczeniu polowym badano wptyw herbicydu Sencor w dawkach 210,
350, 525 i 700 g/ha na zachwaszczenie i plony pomidoréw (Druzba) oraz aktywno$é
biologiczng gleby (wydzielanie CO, wzrost mikroorganizméw, intensywno§é amo-
nifikacji i nitryfikacji).

Stwierdzono, ze Sencor jest toksyczny dla chwastéw dwuliSciennych i w pew-
nym stopniu dla jednorocznych jednolisciennych. Ze wzgledu na krétkotrwalos§é
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 pedéw.
Wysoko§é plonéw byla wéwezas rowna zebranym z poletka odchwaszczonego przez
motyczenie.

Po jednorazowym zastosowaniu herbicydu w dawkach 525 i 700 g/ha aktywnos$é
biologiczna gleby byla obnizona przez krotki okres. Niektére rodzaje bakterii
i grzybéw reagowaly na wyzsze dawki herbicydu, promieniowce zas§ wykazywaly
wiekszg odporno$é.
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B. BEJIEB, B. PAHKOB

BJUAHUE TEPBUIIUTA CEHKOP HA YPOZXKAM TOMATOB
Y BUMOJIOTUMYECKYIO AKTUBHOCTDB IIOYBBI

Uneturyr OBowubix KyaeTyp ,,Mapuna”, Ilnosaus, Iloarapua

Pe3wMe

B 1noJileBOM OIbITe MCCJea0Bajy BJIMAHMe repbuuuaa ceHkop, 210, 350, 525
u 700 r/ra Ha 3aCOPEHHOCTb [OJs, ypoxKai TomaToB JIpyxba, 6MOJIOTHMUECKYIO aK-
TUBHOCTL I104BbI (BhigedieHuMe CQO;, pPOCT MMKDPOOPraHM3MOB, MHTEHCUMBHOCTHL AMMO-
HUUKAUUMN U HUTPUDUKALMHN).

Cenkop ObII TOKCMUYEH XJs J[ABYAOJIBHBIX COPHAKOB M B MEHbIIENH CTeNeHM
I8 OJHOJOJBHBIX. Tak KakK CEHKOpP CpaBHUTEJbHO OBICTPO TepAeT aKTUBHOCTH
TO ero HauboabiIyi 95PO@EKTUBHOCTL MNOJYyYadM IPU JBYKPATHOM IIPMMEHEHUNU
350 r/ra mocsje mccazku u 350 r/ra B mepuo] IBeTeHMA U QopMmupoBaHusa 1-2 mno-
6eroB. Ypoxalt paBHAJCA KOHTPOJBHOMY C JeJIAHOK, IJe CODHAKM YAAJNAIM BpPYU-
HYIO.

IIp¥ OXZHOKPATHOM NpMMeHeHMM repbunmza 525 m 700 r/ra aKTMBHOCTb II0YBBI
CHMIKAJaCh Ha KODOTKOI mepuoj BpeMeHM. Hekoropwle Buiwpl Gaxrepmit m rpubos
pearmpoBany Ha 6o0Jiee BBLICOKMEe KOHLEHTpanuyu repbuuuza, TOrAa Kak aKTHHO-
MULEeTHI OKaszanuch 6ojiee pe3MCTEeHTBIMIL



