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Abstract 
 
Bio-products are increasingly used in agricultural production owing to their multiple advantages: they decompose 
organic matter, enter in dynamics with the humus from soil, fix nitrogen (N) from the atmosphere, solubilize fixed 
nutrients by clay-humic complex, block Fe3+ i.e. This paper presents the results obtained from using a complex of bio-
products: GeoCell-1, GeoAgit CNPK-1 and AlgaSanBa. They were applied either alone or in a complex mixture. The 
subsequent increase in the grain yields was important. Thus, winter wheat varied between 210 and 1010 kg.ha-1 on 
chernozem, and between 490 and 1430 kg.ha-1 on luvisol. Under the same conditions, sunflower increases varied 
between 290-730 kg.ha-1 on the first soil and 110-1190 kg.ha-1 on the second soil. Maize produced an addition of 70-
1030 kg.ha-1 in the first case and 110-1190 kg.ha-1 in the second case. The data demonstrate that the new bio-products 
are recommended for use in farm fields. 
 
Key words: bio-products action, vegetable waste, soil, plants. 
 
INTRODUCTION 
 
The positive development of biochemical 
processes in the agricultural environment may 
occur through the application of bio-products 
(BIOp) as active (El-Ghamry et al., 2009; 
Vajda, 2011). They are involved in obtaining 
more favorable conditions in  the soil-plant 
system annual growth rate (Brolan, 1995; 
Berca, 1999). Their place is seen as 
complementary and joins the complex 
processes that occur in proper agrichemical soil 
dynamics as a whole (Vessey, 2003; Rusu et 
al., 2005). If carefully selected, they could raise 
all the specific processes involved (Tipping & 
Hurley, 1992; Sabbah et al., 2004). One of 
them refers to rotting vegetation. Under the 
current circumstances, all crop waste is 
recycled. They accelerate their mineralization 
apart from ensuring humus dynamics, which is 
very important. Microorganisms (MOrg) 
involved in such transformations need ”food”, 
including nitrogen (N), in sufficient quantities. 
Thus, a significant amount of mineral N is 
consumed by MOrg, released after their 
decomposition and used in food plants and 
other MOrg. Another part is locked in the 
humus newly formed by MOrg. Atmospheric 
nitrogen fixation is performed exclusively by 

diazotrophic bodies. Some of them live freely 
in the soil (e.g. Azotobacter, Clostridium, 
Klebsiella), others form symbiosis with plants 
(Rhyzobium) or the rhizosphere of plants that 
live in associative symbiosis (Azospirillum). 
Nitrogen fixing bacteria of BIOp: Azotobacter 
vinelandii and Azospirillum brasilensae are 
very active and may fix 40-50 kg.ha-1 N. Some 
of the bacteria in BIOp enhances nutrients 
solubilization, mineralization and mobilization 
in the soil (Delgado et al., 2002). The selected 
bacterial strains solubilize insoluble inorganic 
phosphates and render it available to the plant. 
Pseudomonas fluorescens and Bacillus 
circulans can solubilize 50-60 kg.ha-1 P2O5. 
Phytohormones and enzymes selected by the 
bacteria increase nutrients uptake by plants 
(Katkat et al., 2009). This happens because of 
the incentive effect they have on the growth of 
the bacterial metabolites roots. The 
Azospirillum brasilensae increased surface 
sinks hairs on such plants as wheat, maize and 
sorghum.  
Another important advantage of MOrg is 
producing siderophores. These are organic 
compounds with small molecules that have the 
ability to bind (chelate) Fe3+ ions and thus 
reduce MOrg phytopatogenic multiplying. The 
paper presents the BIOp complex efficacy of 
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three main crop plants: winter wheat, sunflower 
and maize. 
 
MATERIALS AND METHODS 
 
Over the past two years we have established 
experiments on winter wheat, sunflower and 
maize crops in two locations: Fundulea and 
Pitești, with two different soil types. The bio-
products used were: GeoCell-1 isolated from 
the natural environment, which included 
bacterial strains type Cellvibrio, Streptomyces 
cellulosae, Pseudomonas fluorescens, for 
breaking down the cellulose in stubble, 
GeoAgit-CNPK-1 contained bacterial strains of 
type Cellvibrio, then Pseudomonas fluorescens, 
Bacillus circulans (both for phosphorus in 
soil), Streptomyces cellulosae (phytopathogenic 
fungi), Rhodococcus erythraeus (biostimu-
latory enzyme), Azospirillum brasilensae, 
Azotobacter vinelandii (both for nitrogen 
fixation), AlgaSanBa, foliar fertilizer 
containing Azotobacter chroococum and 
Pseudomonas fluorescens, 5*107 viable 
cells/ml, and green algae Chlamydomonas 
teinhardtii with Chlorella vulgaris 10%. 
Crop technologies were normal. Within these, 
the product GeoCell-1 was applied on plant  
debris fall kind maize residues for winter wheat 
crop and wheat residues for sunflower and 
maize crops, in a rate of 10 l.ha-1, with 
immediate plowing (Figure 1). 
 

 
 

Figure 1. GeoCell-1 application moment 
 

GeoAgit-CNPK-1 was applied together with 
seedbed preparation for sowing, 10 l.ha-1 
(Figure 2). 
AlgaSanBa was applied to plant vegetation in 
two treatments of 5 l.ha-1, as follows: on the 
first internode and straw forming of wheat, on 
5-6 leaves and flower button for sunflower, and 

4-5 leaves and before flowering (tasselring 
emergence) for maize.  
The three products were applied separately, in a 
combination of two and a mixture of three. 
 

 
Figure 2. GeoAgit-CNPK-1 application moment 

 
The surface variants were one 25 m2, 3-4 
replicates, arranged by block method. At 
maturity the plants were harvested by using the 
usual methods and grain yields were 
determined. The statistical calculation used was 
the variance analysis (Anova test).  
The data shown represents the average of the 
two years. In terms of fertility, the two soils 
had distinct differences (Table 1). 
 
RESULTS AND  DISCUSSIONS 
 
New bio-products in winter wheat crop 
(Figures 3 and 4) 
Compared to the untreated control (wheat was 
fertilized with basic N120 P100 at Fundulea and 
N100 P80 at Pitești), we obtained production 
increases in all the six variants with BIOp 
(Table 2). 
 

Table 1. Characterization of both types of soil fertility 
Character  Fundulea  Pitești  

Total carbon, % 1.87 1.45 
Total nitrogen, % 0.159 0.127 

PAL, mg.kg-1 20.2 18.7 
KAL, mg.kg-1 84.1 120.4 

pH 5.68 5.14 

 
Thus, at Fundulea, by applying the three 
products separately, production increased 
between 0.21 and 0.49 t.ha-1. At Pitești, under 
the same conditions, increases recorded 0.49-
0.71 t.ha-1. Maximum production was obtained 
from all three application of specific products, 
1.01 t.ha-1 at Fundulea and 1.43 t.ha-1 at Pitești. 
In general, given the soil fertility clues, at 
Fundulea the Glosa variety produced between 

 

 

5.05 to 6.06 t.ha-1 grains. At Pitești the Trivale 
variety produced between 4.18 and 5.61 t.ha-1, 
showing a moderately productive capacity of 

soil. Production levels were relatively high, 
wheat plants having good growing conditions. 

 
Table 2. BIOp* influence on winter wheat grain yields 

No. Treatment Rates, 
l.ha-1 

Fundulea, Glosa var.  Albota, Trivale var.  
t.ha-1 % Dif. t.ha-1 % Dif. 

1. Untreated - 5.05 100 - 4.18 100 - 
2. GeoCell-1 10 5.26 104 0.21 4.67 112 0.49 
3. GeoAgit CNPK-1 10 5.42 107 0.37 4.73 113 0.55 
4. AlgaSanBa 5+5 5.54 110 0.49 4.89 117 0.71* 
5. GeoCell+AlgaSanBa 10+(5+5) 5.76 114 0.71 4.99 119 0.81* 
6. GeoAgit+AlgaSanBa 10(5+5) 5.92 117 0.87* 5.11 122 0.93** 
7. GeoCell+GeoAgit+Alga 10+10+(5+5) 6.06 120 1.01** 5.61 134 1.43*** 
 LSD 5% = 

LSD 1% = 
LSD 0.1% = 

BIOp*, bio-products 0.73 
0.98 
1.27 

 0.62 
0.82 
1.08 

      
      

 
 

Figure 3. First moment of AlgaSanBa application in 
wheat 

 
 

 
 

Figure 4. Wheat flowering period 
 
Significantly increased productions in winter 
wheat were obtained with the variants 
GeoAgit-1+AlgaSanBa, 10+(5+5), and the 
combination of the three bio-products at 
Fundulea. At Pitești significant increases were 
obtained at AlgaSanBa (5+5), followed by the 
combination of two by two, and then the three 
ingredients. The higher wheat production 
obtained at Pitești could be explained by a 

stronger, very good reaction of the plants to 
these bio-products, given their need for 
somewhat higher levels of food. 
 
New bio-pruducts in sunflower crop 
(Figures 5 and 6) 
Being a plant demanding something more, 
including fertilizers, sunflower reacted 
specifically in the two sites of experimentation.  
Thus, bio-products untreated control (N140P90 at 
Fundulea, and N100P80 at Pitești) resulted in 
2.98 t.ha-1 at Fundulea and 2.06 t.ha-1 at Pitești 
(Table 3). However, in addition to the 
treatment with GeoCell-1, increased 
productions were obtained in all the other 
variants at Fundulea.  
At Pitești increases were statistically formed in 
the last two variants. Maximum of production 
was formed in both cases in the combination of 
the three bio-products by 6.91 t.ha-1 on fertile 
soil, and 2.69 t.ha-1 on luvisol. 
 

 
 

Figure 5. First moment of AlgaSanBa application in 
sunflower 
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Figure 5. First moment of AlgaSanBa application in 
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Figure 6. Sunflower flowering period 
 
It is noteworthy the hybrids we used played an 
important role in the yield seed formation. 
Thus, in the first location (Fundulea), the 
P64LE25 hybrids produced between 2.98 and 
3.71 t.ha-1. In the second place (Pitești), the 
hybrid LG 55.42 CL produced between 2.06 
and 2.69 t.ha-1. The climate was also important 
to a certain extent to all this as it had drought 
issues during flowering and deposition of 
substances in seeds. However, as bio-products, 
the new hybrids with high potential for 
production and drought resistance in varying 
degrees, resulted in good production levels. 
 
New bio-products in maize crop 
(Figures 7 and 8) 
The technologies used for maize crop were also 
normal, being agriculturally assured for a 
valuable level of N150P100 at Fundulea, and 
N120P100 at Pitești. Compared to wheat and 
sunflower, maize drought periods had a more 

important negative influence. Plants obviously 
suffered during blooming and grain filling. 
Therefore, the control untreated with bio-
products resulted in 5.88 t.ha-1 average levels in 
the first location, and 4.47 t.ha-1 in the second 
location (Table 4). In contrast, the treatment 
with bio-products, either single or in 
combination, resulted in significant increases in 
production.  
Increases were not statistically ensured at 
Fundulea, where we used three separate 
products.  
The combination of the two with the three 
complex led to ensured statistically grain 
production increases. At Pitești, the three bio-
products, applied both separately and as 
GeoCell+AlgaSanBa combination, recorded no 
significant production increases. Statistical 
increases were obtained in the  
GeoAgit+AlgaSanBa combination, and in the 
combination of three components. 
The maize hybrid used in both locations 
(Fundulea and Pitești) was P.9241, Aqua Maxx 
type. The largest production increases recorded 
6.91 t.ha-1 at Fundulea and 5.66 t.ha-1 at Pitești. 
However, given the production capacity of this 
hybrid that is valuable in yields obtained from 
untreated controls, the levels varied between 
5.88 and 6.91 t.ha-1 at Fundulea, and between 
4.47 and 5.66 t.ha-1 at Pitești. It is noteworthy 
that the use of new bio-products resulted in an 
improved feeding regime of the soil and plants, 
including by the treatment with AlgaSanBa 
product. 

 
Table 3. BIOp influence on sunflower seed yields 

 
No. The treatment Rates, 

l.ha-1 
Fundulea, P64LE25  Albota, LG 55.42 CL  

t.ha-1 % Dif. t.ha-1 % Dif. 
1. Untreated  - 2.98 100 - 2.06 100 - 

2. GeoCell-1 10 3.27 110 0.29 2.22 108 0.16 

3. GeoAgit CNPK-1 10 3.35 112 0.37* 2.30 112 0.24 

4. AlgaSanBa 5+5 3.40 114 0.42** 2.31 112 0.25 

5. GeoCell+AlgaSanBa 10+(5+5) 3.51 118 0.53*** 2.44 118 0.38** 

6. GeoAgit+AlgaSanBa 10(5+5) 3.57 120 0.59*** 2.52 122 0.46*** 

7. GeoCell+GeoAgit+Alga 10+10+(5+5) 3.71 124 0.73*** 2.69 131 0.63*** 

 LSD 5% = 

LSD 1% = 

LSD 0.1% = 

 0.30 

0.39 

0.51 

 0.27 

0.36 

0.46 

 
 

 

 

Table 4. BIOp influence on maize grain yields 
 

No. The treatment Rates, 
l.ha-1 

Fundulea, P 9241  Albota, P 9241  
t.ha-1 % Dif. t.ha-1 % Dif. 

1. Untreated - 5.88 100 - 4.47 100 - 

2. GeoCell-1 10 5.95 101 0.07 4.58 102 0.11 

3. GeoAgit CNPK-1 10 6.01 102 0.13 4.64 104 0.17 

4. AlgaSanBa 5+5 6.14 104 0.26 4.70 105 0.23 

5. GeoCell+AlgaSanBa 10+(5+5) 6.70 114 0.82* 4.92 110 0.45 

6. GeoAgit+AlgaSanBa 10(5+5) 6.79 115 0.91** 5.14 115 0.67* 

7. GeoCell+GeoAgit+Alga 10+10+(5+5) 6.91 118 1.03** 5.66 127 1.19** 

 LSD 5% = 

LSD 1% = 

LSD 0.1% = 

 0.61 

0.86 

1.23 

 0.66 

0.93 

1.32 

 
 

        
              Figure 7. First moment of AlgaSanBa in maize                             Figure 8. Maize flowering period 
 
CONCLUSIONS 
 
Considering the annual-seasonal dynamics in 
the soil, some processes can be improved by: 

- mineralization of humus and plant debris 
(as well as the entire organic material of 
the agricultural land); 

- nitrification with ammonia nitrogen 
(NH4

+), directly assimilated by plants; 
- oxidation of various reduced chemical 

forms; 
- solubilization of insoluble inorganic 

phosphates; 
- bioactivation of plants by combining 

micro-organisms and hormones, 
enzymes, as in the case of the bio-
products tested. 

Bio-products are recommended for the current 
agricultural practice. Winter wheat yield 
increases were between 0.2-1.01 t.ha-1 at 
Fundulea and 0.49-1.43 t.ha-1 at Pitești. 

Sunflower produced within the range 0.29-0.73 
t.ha-1 in the first place, and 0.16-0.63 t.ha-1 at 
the second location. The plant has provided 
better conditions for growth and development 
in Fundulea location (soil). 
Maize grain yields were obtained in addition 
0.07-1.03 t.ha-1 in Fundulea, and 0.11-1.19 t.ha-

1 in Pitești. Conditions in Pitești calls for 
significant levels of fertilizers including new 
bio-products. 
Of the three crops, winter wheat was more 
favorable, while sunflower and maize were 
affected by excessive drought periods. On these 
climate funds, bio-products tested proved the 
most useful contribution to the growth of grain 
production. Because of this, products GeoCell-
1, GeoAgit-CNPK-1 and AlgaSanBa 
recommended their use in farm fields. 
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Figure 6. Sunflower flowering period 
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GeoAgit+AlgaSanBa combination, and in the 
combination of three components. 
The maize hybrid used in both locations 
(Fundulea and Pitești) was P.9241, Aqua Maxx 
type. The largest production increases recorded 
6.91 t.ha-1 at Fundulea and 5.66 t.ha-1 at Pitești. 
However, given the production capacity of this 
hybrid that is valuable in yields obtained from 
untreated controls, the levels varied between 
5.88 and 6.91 t.ha-1 at Fundulea, and between 
4.47 and 5.66 t.ha-1 at Pitești. It is noteworthy 
that the use of new bio-products resulted in an 
improved feeding regime of the soil and plants, 
including by the treatment with AlgaSanBa 
product. 

 
Table 3. BIOp influence on sunflower seed yields 

 
No. The treatment Rates, 

l.ha-1 
Fundulea, P64LE25  Albota, LG 55.42 CL  

t.ha-1 % Dif. t.ha-1 % Dif. 
1. Untreated  - 2.98 100 - 2.06 100 - 

2. GeoCell-1 10 3.27 110 0.29 2.22 108 0.16 

3. GeoAgit CNPK-1 10 3.35 112 0.37* 2.30 112 0.24 

4. AlgaSanBa 5+5 3.40 114 0.42** 2.31 112 0.25 

5. GeoCell+AlgaSanBa 10+(5+5) 3.51 118 0.53*** 2.44 118 0.38** 

6. GeoAgit+AlgaSanBa 10(5+5) 3.57 120 0.59*** 2.52 122 0.46*** 

7. GeoCell+GeoAgit+Alga 10+10+(5+5) 3.71 124 0.73*** 2.69 131 0.63*** 

 LSD 5% = 

LSD 1% = 

LSD 0.1% = 

 0.30 

0.39 

0.51 

 0.27 

0.36 

0.46 

 
 

 

 

Table 4. BIOp influence on maize grain yields 
 

No. The treatment Rates, 
l.ha-1 

Fundulea, P 9241  Albota, P 9241  
t.ha-1 % Dif. t.ha-1 % Dif. 

1. Untreated - 5.88 100 - 4.47 100 - 

2. GeoCell-1 10 5.95 101 0.07 4.58 102 0.11 

3. GeoAgit CNPK-1 10 6.01 102 0.13 4.64 104 0.17 

4. AlgaSanBa 5+5 6.14 104 0.26 4.70 105 0.23 

5. GeoCell+AlgaSanBa 10+(5+5) 6.70 114 0.82* 4.92 110 0.45 

6. GeoAgit+AlgaSanBa 10(5+5) 6.79 115 0.91** 5.14 115 0.67* 

7. GeoCell+GeoAgit+Alga 10+10+(5+5) 6.91 118 1.03** 5.66 127 1.19** 

 LSD 5% = 

LSD 1% = 

LSD 0.1% = 

 0.61 

0.86 

1.23 

 0.66 

0.93 

1.32 

 
 

        
              Figure 7. First moment of AlgaSanBa in maize                             Figure 8. Maize flowering period 
 
CONCLUSIONS 
 
Considering the annual-seasonal dynamics in 
the soil, some processes can be improved by: 

- mineralization of humus and plant debris 
(as well as the entire organic material of 
the agricultural land); 

- nitrification with ammonia nitrogen 
(NH4

+), directly assimilated by plants; 
- oxidation of various reduced chemical 

forms; 
- solubilization of insoluble inorganic 

phosphates; 
- bioactivation of plants by combining 

micro-organisms and hormones, 
enzymes, as in the case of the bio-
products tested. 

Bio-products are recommended for the current 
agricultural practice. Winter wheat yield 
increases were between 0.2-1.01 t.ha-1 at 
Fundulea and 0.49-1.43 t.ha-1 at Pitești. 

Sunflower produced within the range 0.29-0.73 
t.ha-1 in the first place, and 0.16-0.63 t.ha-1 at 
the second location. The plant has provided 
better conditions for growth and development 
in Fundulea location (soil). 
Maize grain yields were obtained in addition 
0.07-1.03 t.ha-1 in Fundulea, and 0.11-1.19 t.ha-

1 in Pitești. Conditions in Pitești calls for 
significant levels of fertilizers including new 
bio-products. 
Of the three crops, winter wheat was more 
favorable, while sunflower and maize were 
affected by excessive drought periods. On these 
climate funds, bio-products tested proved the 
most useful contribution to the growth of grain 
production. Because of this, products GeoCell-
1, GeoAgit-CNPK-1 and AlgaSanBa 
recommended their use in farm fields. 
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Abstract 
 
Linguatula serrata (Pentastomida: order Porocephalida, family Linguatulidae) is a cosmopolitan parasite inhabiting 
as adults the nasal passages and frontal sinuses of wild and domestic canids (dogs, foxes), which serve as definitive 
hosts. Cattle, sheep, goats, camels, rabbits, and other animals serve as intermediate hosts, in which fully developed 
nymphs, the parasitic stage infective for carnivores, are found encysted mainly in the mesenteric lymph nodes, lungs, 
liver, or serous membranes. Although man is accidental/aberrant host, the reports of human infection with this 
parasite, as visceral or nasopharyngeal (“Halzoun” or “Marrara syndrome”) linguatulosis is not uncommon, 
particularly in the Middle East where high infection rates are registered. Here we report a case of Linguatula 
serrata infection in a dog rescued from a suburban area, in southern Romania. The dog was an approximately 6-
months-old male of mixed breed which had a history of free-roaming life and which had been rescued by the dog 
owner in late November, 2012. Several months later, on March 2013, about few days after a treatment with a 
macrocylic lactone (ivermectine), the dog had expelled by sneezing several worm-like parasites. The parasite 
specimens were morphologically identified as adults of L. serrata. The epidemiological aspects of linguatulosis and 
potential risks of public health and veterinary concern are discussed. 
 
Key words: Linguatula serrata, dog, Romania. 
 
INTRODUCTION  
 
Linguatula serrata is a cosmopolitan parasitic 
species of the phylum Pentastomida (order 
Porocephalida, family Linguatulidae).  
The Phylum Pentastomida comprises a group 
of obligatory endoparasites of the respiratory 
tract and other organs / body cavities of 
tetrapod (particularly reptiles) vertebrates 
(Soulsby, 1982). Most pentastomids have an 
indirect life cycle: reptiles, amphibians and 
mammals, also fish or insects, serve as 
intermediate hosts in which the primary larvae 
develop through several molts to the infective 
stage (nymphs) in different organs and 
associated lymph nodes. The definitive hosts - 
wild and domestic carnivorous become infected 
by eating tissues from the intermediate hosts 
containing encysted infective stages 
(Christoffersen and De Assis, 2013).  
L. serrata, commonly called tongue worm, 
inhabits as adults the nasal passages and frontal 
sinuses of wild and domestic canids (dogs, 
foxes), which serve as definitive hosts. Various  
 
 

mammalian herbivores, such as cattle, sheep, 
goats, camels, rabbits serve as intermediate 
host, in which fully developed nymphs, the 
parasitic stage infective for carnivores, are found 
encysted in the lymph nodes, liver, lungs, serous 
membranes (Riley, 1986). 
Although man is accidental host, the reports of 
human infection with this parasite is not 
uncommon, particularly in the Middle East 
(Yagi et al., 1996; Siavashi et al., 2002) where 
high infection rates in dogs are registered. 
(Oryan et al., 2008). 
Humans become infected either by ingesting 
the eggs of parasite, resulting encapsulated 
larvae in internal organs, causing visceral 
linguatulosis (Tappe and Büttner, 2009), or 
eating infective nymphs contained in raw or 
undercooked viscera of infected intermediate 
hosts, causing nasopharyngeal linguatulosis 
(Yagi et al., 1996; Siavashi et al., 2002).  
Here we report a case of L. serrata infection in 
a dog rescued from a suburban area, in 
Southern Romania. 


