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Abstract
In this paper, we presented the results of the BCO-4 (4-chloro, 2-sulphonamidic -phenoxyacetic 

acid) bio stimulator effects when applied to tomato cultures, in different concentrations, on the 
germination, root formation, growth processes and on harvested fruit production. 

Keywords: sulphonamides, bio stimulator, phenoxyacetic, biodegradable, auxinic, tomato 

Introduction 

The increase of quantitative and qualitative agricultural production is achieved by 
updating the technologies with an accent on the ecological aspects, as well as by using 
organic fertilizers, bio fertilizers, pesticides, growth stimulators, auxins, products for which 
compulsory ecological norms are required. The synthesis and experimentation of new 
chemical structure with low toxicity, biodegradable and none polluting is one of the major 
preoccupations of the researchers in this domain. From the synthesized chemical structures, 
we notice the sulphonamides class that includes include sulphonamides, sulphonanylides and 
sulphonylureides, characterized by low toxicity, remarkable herbicide effect, biodegradable 
and economical accessible. The study of the action mechanisms for the derivatives in this 
class emphasized their inhibitory effect on acetyl-coA carboxylase, dihydro-
pteroatesynthetase enzymes and especially on acetolactatesynthetase, similar to the action 
mechanisms of triazolo-pyrimidines, fact that leads to the idea of combining in one structure 
both derivatives; this conducted to the obtaining of sulphonylureides [14]. A special attention 
is granted nowadays to studies regarding the partition of sulphonamidic herbicides between 
soil and plant [6], their distribution in various types of soil [7], the sulphonamidic herbicides 
sorption and mobility [3], the degradation of these herbicides related to the soil they are 
engrossed in [5], the eco toxic features of the sulphonamides and their degradation products 
[4, 15]. 

We can frame into the sulphonamides class the sulphonamidic derivatives of the 
chloro-phenoxyacetic acids, synthesized on a national level [1, 8-12] and which proved to 
have auxinic and bio stimulating features in sugar beet culture [2] and in vegetable cultures 
[13, 16]. From these derivatives we especially noticed the ASFAC series which includes the 
4-chloro-2- sulphonamidic -phenoxyacetic acid (ASFAC - 4 or BCO - 4) and 2-chloro-4- 
sulphonamidic -phenoxyacetic acid (ASFAC-2 or BCO-2). The ASFAC series, besides its 
remarkable bio stimulating features, lacks toxicity for humans, animals, bees and fish, 
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features offered by the introduction of sulphonamidic group in the aromatic nucleus of the 
chloro-phenoxyacetic acids.  

Material and Method 

The tested compound BCO - 4 (4-chloro-2- sulphonamidic -phenoxyacetic acid) was 
previously conditioned as sodium salt, after which preliminary tests were made in order to 
choose an optimal interval of dilutions with the best bio stimulating effect. As a consequence 
of these tests, we chose two dilutions – 20 ppm and 25 ppm – for the treatment of the seeds as 
well as for the foliar applications in the advanced development stages of the tomato plants. 

The studies considered the BCO-4 bio stimulator concentration and the soaking 
periods of the seeds in the bio stimulator solutions or in distilled water for the untreated 
control variants, selecting three time intervals: 2, 4 and 6 hours. The treated seeds were dried 
and used in all four types of experiments, meaning: 

- the influence of BCO-4 bio stimulator on tomato seeds germination power, on root 
formation and seedling development, on growth, flowering and fruit formation processes for 
tomatoes cultivated in protected spaces and on growth and production for tomatoes in field 
culture.

For the experiment regarding the influence of the bio stimulator on the tomato seeds 
germination power, we established the following treatment variants: 

Ma – control for 2 hours treatment; 
Mb – control for 4 hours treatment;    a1 - BCO-4 - 20 ppm 2 hours treatment; 
Mc - control for 6 hours treatment;    a2 - BCO-4 - 25 ppm 2 hours treatment; 

b1 – BCO-4 - 20 ppm 4 hours treatment;   c1 – BCO-4 - 20 ppm 6 hours treatment; 
b2 – BCO-4 - 25 ppm 4 hours treatment;   c2 – BCO-4 - 25 ppm 6 hours treatment. 

We conducted the experiment in Petri dishes and the tomato seeds were placed in 
number of 20 for each variant, on filter paper moisturized daily with cool boiled water. The 
average temperature was 8 degrees Centigrade in the first 15 days and 12 degrees Centigrade 
when the rootlets and plantlets started to grow. 

For the experiment regarding the influence of the bio stimulator on the root formation 
speed and on the tomato seedling development, we established the same treatment variants as 
in the germination experiment. We conducted this experiment in vacuole treys with soil 
sterilized for an hour at 100 degrees Centigrade; after seeding, we moisturized the soil with 
cool boiled water. The variants were placed on rows, with 20 seeds on each row, in the 
following order: control variants (2, 4 and 6 hours), treated variants (2, 4 and 6 ore). The 
required humidity was provided by daily sprinkles with cool boiled water, and the temperature 
varied between 10-15 degrees Centigrade during observation period. 

For the experiment regarding the influence of the bio stimulator on growth, flowering 
and fruit formation processes for tomatoes cultivated in protected spaces, we established the 
following treatment variants inside three separate experiments: 

I. Experiment with treated seeds and a foliar application before flowering - controls (2, 
4 and 6 hours), treated variants (2, 4 and 6 hours); 

II. Experiment with treated seeds and a foliar application before fruit formation - 
controls (2, 4 and 6 hours), treated variants (2, 4 and 6 hours); 

III. Experiment with treated seeds and two foliar applications, before flowering and 
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before fruit formation - controls (2, 4 and 6 hours), treated variants (2, 4 and 6 hours). 
We conducted the experiments in vegetation pots with 20 kg soil capacity, in the 

conditions of a covered solarium. We previously disinfected the soil by scalding and 
smothering, and we sprinkled the plants every two days, with three litres of water for one pot. 

For the experiment regarding the influence of the bio stimulator on growth and 
production for tomatoes in field culture, we established the following treatment variants: 

V1 – untreated control; V2 –BCO-4 - 20 ppm treated variant; V3 –BCO-4 - 25 ppm 
treated variant. 

The experiment was randomly settled and we placed the variants on different intervals 
on rows, separated by a row of untreated plants. We used five plants for one repetition and 
three repetitions for each variant. 

We applied cool boiled water as foliar treatment for the control variants, and the 
selected dilutions for the bio stimulator on the treated variants; the first foliar treatment was 
made after 15 days from the seedlings’ transplantation, the second one, after the following 15 
days, the third one, after one month more, and we sprinkled 15 ml bio stimulator solution for 
one plant, for each application. We irrigated the experimental pots daily in periods without 
rainfall, and considering the cultivar’s water requirement, otherwise. 

Results and Discussions 

The influence of the bio stimulator on the tomato seeds germination power 
In this experiment, we observed the appearance of the rootlets and gemula, for the 

variants treated with bio stimulator, with the two selected concentrations, compared to the 
untreated control variant. We made two measurements (I, II) in the first half of the 
observation period, when the average temperature was 8 degrees Centigrade and two 
measurements (III, IV) in the second half, at a temperature of 12 degrees Centigrade, 
obtaining the next results (tab. 1): 

Table 1. Experimental observations regarding the germination power

Hours of treatment  2 hours 4 hours 6 hours 
Treatment variants Ma a1 a2 Mb b1 b2 Mc c1 c2

No. rootlets/total 20 seeds 4 6 2 2 5 4 2 4 4 I Rootlet length (mm) 0 0 0 0 1.5 0 0 0 1 
No. rootlets/total 20 seeds 4 6 4 6 9 8 7 6 10*II Rootlet length (mm) 3 2 3 2 1.5 3 2.5 6 5.5 
Germinated seeds/20 seeds 11 7 10 14 15 17 13 14 14 III No. gemula 3 2 3 3 6 4 6 3 9 
No. gemula under 1 cm 13 16 13 14 12 11 9 7 9 
No. gemula 1 – 2 cm 5 2 2 5 6 7 6 8 7 IV
No. plantlets with 2 leaves 2 1 4 1 1 2 5 5 4 

 * - 2 seeds developed gemula. 

After the first two measurements, the biggest number of germinated seeds/dish 
registered at variants: 

- b2 – 4 hours treatment with BCO-4 - 25 ppm – 8/20; 
- b1 – 4 hours treatment with BCO-4 -20 ppm – 9/20; 
- c2 –6 hours treatment with BCO-4 -25 ppm –10/20, variant that developed the first 

two gemula. 
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We noticed that variant c1 - 6 hours treatment with BCO-4 - 20 ppm, even if the 
measurement determined only 6 germinated seeds out of 20, presented the longest rootlets. 

At the end of this experiment, considering the percentage of plantlets with two leaves 
and gemula of 1 – 2 cm, the best evolution registered for the variants c1 (6 hours treatment 
with BCO-4-20 ppm) and c2 (6 hours treatment with BCO-4 -25 ppm). For these variants, the 
effect of the treatment is combined with the initial hydrating period of the seeds. 

The influence of the bio stimulator on root formation and seedling development
The observation in this experiment consisted of six measurements, which had in view 

the number and the height of the gemula appeared in the treated variants as well as the 
number and the height of the plantlets with two, four or even six leaves, in the second part of 
the experiment. 

We will present in table 2 only the data for the last measurement, where we clearly 
noticed the differences between treated variants and controls in what regards the number of 
risen plantlets on each variant and their height and the number of well-formed leaves on 
plantlet for each variant. 

Table 2. Experimental observations regarding root formation and seedling development 

Hours of treatment  2 ore 4 ore 6 ore 
Treatment variants Ma a1 a2 Mb b1 b2 Mc c1 c2

No. gemula 0 1 0 0 0 0 0 0 0 
Average height gemula (cm) 0 2 0 0 0 0 0 0 0 
No. plantlets with 2 leaves 2 12 11 5 9 10 6 7 12 
Average height plantlets (cm) 5 4 4 4 5 4 4.5 5 5.5 
No. plantlets with 4 leaves 5 1 1 6 8 4 6 6 6 
Average height plantlets (cm) 5.5 6 5 5 6 5 5 5 6.5 
No. plantlets with 6 leaves 3 0 0 1 0 0 0 0 0 
Average height plantlets (cm) 7 0 0 5 0 0 0 0 0 
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Experimental observations regarding root formation and seedling developm

Fig. 1. Experimental observations regarding root formation and seedling development  
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Fig. 2.  Experimental observations regarding root formation and seedling development 

At the last measurement, just one variant still presented one gemula (a1), the rest 
presenting only well developed plantlets. Because during the experiment we also measured 
the length of the rootlets, we eliminated one seedling from each variant, only 19 remaining on 
a row. The biggest number of seedlings registered for the treated variants b1 – BCO-4 - 20 
ppm 4 hours treatment – 17 seedlings/19 seeds and c2 – BCO-4 - 25 ppm 6 hours treatment – 
18 seedlings/19 seeds. 

Even if plantlets with 6 leaves appeared only at two of the control variants, these ones 
were weakly represented, with only 10 respectively 12 seedlings on one row. 

In correlation to the treatment period, the variants with bio stimulator had an increased 
efficiency in what regards the viable seedling percentage, compared to the controls, as 
follows: 

Ma – control for 2 hours treatment – 52.63 % seedlings; 
a1 – 2 hours treatment with BCO-4 20 ppm – 73.68 % seedlings; 
a2 – 2 hours treatment with BCO-4 25 ppm – 63.16 % seedlings; 

Mb – control for 4 hours treatment – 63.16 % seedlings; 
b1 – 4 hours treatment with BCO-4  -20 ppm – 89.47 % seedlings; 
b2 – 4 hours treatment with BCO-4  -25 ppm – 73.68 % seedlings; 

Mc – control for 6 hours treatment – 63.16 % seedlings; 
c1 – 6 hours treatment with BCO -4 20 ppm – 68.42 % seedlings; 
c2 – 6 hours treatment with BCO -4 25 ppm – 94.74 % seedlings. 

The combinations with the best results regarding the root formation and seedling 
development were variant c2 – 6 hours treatment with BCO - 4 - 25 ppm and b1 – 4 hours 
treatment with BCO-4 - 20 ppm. 

The influence of the bio stimulator on growth, flowering and fruit formation 
processes for tomatoes cultivated in protected spaces 

We transplanted two tomato seedlings in each vegetation pot, one of the seedlings being 
extracted later extras in order to measure the root zone, after 15 days from transplantation. We 
observed the general evolution of the seedlings, plant height and the number of flower floors 
and of fruits on a plant. 

Before applying the first foliar treatment, we measured the length of the root zone 
(cm) and the plants’ height (cm) (tab. 3). 
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Fig. 6. The relation between the number of floral floors and the applied treatment 

The influence of the bio stimulator on growth and production for tomatoes in field 
culture

Within the frame of this experiment, we have noticed the general development of the 
plants (height, floral floor number and fruit number - tab. 5) as well as different aspects 
regarding production (average fruit weight on a plant, average production on a plant, and 
average production per hectare). The values presented below are average values for the three 
considered repetitions for each variant, after the application of three foliar treatments. 
Because the tomato cultivar we used is a semi late one, with a multi-stage ripening period, we 
harvested the culture twice, the first two floors, that reached first ripening maturity and the 
third and fourth floors, whose fruits ripened later (tab. 6). In order to calculate the fruit 
production for one hectare, we considered a planting density of 40,000 plants/ha. 

Table 5. Observations regarding the development of tomato plants in field culture 
No. flowers on a floor / no. fruits on a floor Variant Height(cm) 1 2 3 4 

Fruit diameter 
(cm)

V1 112 -/2.5 2/1.7 1.9/1.7 1.5/2 3.9 
V2 123 0.6/3.5 1.9/2.2 2.8/1.1 3/1 5.1 
V3 123 0.3/3.5 1.2/2.3 3.8/1 3/1.3 5.4 

Table 6. Observations regarding production for floors 1+2, 3+4 and cumulated 
Fruit’s average weight (g) Average production (g/plant) Average production (t/ha) Variant 
1+2 3+4 Medie 1+2 3+4 total 1+2 3+4 total 

V1 179 110 144.5 766 652 1418 30.6 26.1 56.7 
V2 320 133 226.5 1875 948 2823 75.0 37.9 112.9 
V3 242 127 184.5 1353 830 2183 54.1 33.2 87.3 

For total production values, calculated as average values in tones fruits/ha, we also 
made the statistic calculus of variance analysis (tab. 7), obtaining the following results: 

Table 7. The influence of applied treatments on total production 
Variant Average production (t/ha) % compared to control Differences Significance 

V2 112.9 199.12 56.2 xxx 
V3 87.3 153.97 30.6 xx 
V1 56.7 100.00 0.0 Control 

DL    5% : 14.0 t/ha 
DL    1% : 20.4 t/ha 
DL 0.1% : 30.6 t/ha 
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From the direct observations on the fruits harvested from the treated variants, we 
found them bigger, in a larger number on a plant and richer in pulp, fact important for the 
consumption in fresh form and for the industrial use (canned tomatoes, tomato paste etc.). 

References 

1. ANTOCHI A., ONISCU C., NISTOR I., MIRON D., Roumanian Biotechnol. Letters,13(6), 
2008

2. BOGHIAN A., ONISCU C., RASCANESCU M., HOROBA E., Brevet RO 104226/1994 
3. BUDOMIR M., BARIOVO J., MESCOVICH M., Pesticidi i Phitomedicina, 20(3), 2005 
4. GHOSH A. K, WEBER I. T, MYTSUIA H., Acc. Chem. Res. ASAP, 2007 
5. HOLLAY L. K., KOOKANA S. R., SMITH G. J., Australian J. of Experim. Agric., 46(5), 

2006
6. JABUSCH T., TEJJERDEMA R., Agro. Chemical and Pesticides, 14, 121, 2005 
7. JABUSCH T., TEJJERDEMA R., J. Agri. Food Chem., 53, (18), 2000 
8. MOCANU A., CURTEANU S., CERNATESCU C., DUMITRASCU A., ONISCU C., 

Roumanian Biotechnol. Letters, 12(4), 2007 
9. MOCANU A., ODOCHIAN L., CARJA G., ONISCU C., Roumanian Biotechnol. Letters, 

13(6), 2008 
10. ONISCU C., BOTEZ GH., Brevet RO 69149/1978 
11. ONISCU C., DUMITRASCU A., MOCANU A., DIACONESCU R., Roumanian 

Biotechnol. Letters, 10(3), 2005 
12. ONISCU C., HOROBA E., BANCILA V., Brevet RO 109646 C 1 /1993 
13. ONISCU C., TROFIN A., Cercet.Agronom. in Moldova, 1,(2), 2002 
14. SCHMALFUSS J., MATTHES B., Weds Science Soc. of America, 40, 117, 2000 
15. SURPATEAN C T., Nature Reviews Drug Discovery, 10, 2467, 2008 
16. TROFIN A. – Cercet ri privind ob inerea i experimentarea de noi biostimulatori, tez  de 

doctorat, Universitatea Tehnic  “Gh. Asachi” Ia i, 2003 


