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 0.38

2.4

7.0

Area, ha

8

28
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Table 1. Scheme of study

Pond No

Chemical composition of sediments from fish ponds as a natural biological product 

D. Terziyski, L. Hadjinikolova* 

Institute of Fisheries and Aquaculture, 248 Vasil Levski , 4003 Plovdiv, Bulgaria

Abstract. The aim of this study is related with the characterization of the chemical parameters of sediments obtained from intensive carp ponds, as a natural 
biological product. Vertical differentiation in the levels of the studied chemical indicators of sediments was established. At 0–15 cm horizon the active reaction 
values were between 2% and 6% higher, the content of organic nitrogen was on average 47.95% higher, and that of ammonium and nitrate ions on average 
34% - 37.85% higher, comparing with the recorded for 15 –30 cm horizon. At 15–30 cm horizon the organic matter content was on average 30.4% higher, that of 
phosphate ions with 13.1% higher, comparing to this of 0 –15 cm horizon.

Keywords: fish ponds, sediments, organic nitrogen, nitrogen, phosphorus
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Introduction Material and methods

In fish ponds, bottom sediments are a natural biological This survey was conducted in carp fish rearing ponds located in 
product, separated as a result of their long-term operation. Studies the Experimental Base with Institute for Fisheries and Aquaculture, 
of many authors indicate that they are rich in organic matter, nitrogen Plovdiv, which have different characteristics in terms of the occupied 
and phosphorus, potassium and other macro and micro biogenic area. A traditional technology for growing warm-water fish species in 
elements accumulated in fish ponds during the vegetation period 
(Krom et al., 1985; Briggs and Funge-Smith, 1994; Hopkins et al., 
1994; Smith, 1996; Jamu and Piedrahita, 2001; Boyd et al., 2002). 
The content of the organic matter varies between 4.98% and 6.20% 
(Avnimelech  et al., 1999), and the level of biogenic elements is 2800 

-1 -1 -1mg N.kg , between 70.0 and 112mg P.kg , 507mg K.kg  
respectively (Rahman et al., 2002). Depending on the aquatic 
ecosystem management, the accumulation of bottom silt has a 
negative effect, as filling of ponds reduces their volume and silts up 
the effluent channel system (Boyd et al., 2002). The accumulation of 
large quantities of organic matter also affects the need for high levels 
of oxygen dissolved in the water, which leads to oxygen deficiency 

polyculture was applied. A scheme of the conducted surveys is (Boyd, 1995), which in turn affects fish production rate of the pond. In 
presented in Table 1.order to maintain the ponds' volume and favourable environment 

Sampling was carried out during the 2009 vegetation season, necessary for fish development and growth, the accumulated 
as the sediment samples were taken once a month (from April to sediments need to be removed periodically (Briggs and Fudge-
October), by applying a modified version of Kaczynski probe, from 2 Smith, 1994; Jamu and Piedrahita, 2001; Boyd et al., 2002). In this 
horizons at a depth of 0-15 cm and 15-30 cm. Sediments analysis regard a question arises regarding their further use and the chemical 
include the determination of the active reaction (pH) in aqueous composition analysis can provide the answer to that question. 
extract (active acidity-AA) and salt extract (exchangeable acidity-Therefore, the main aspects which determine the relevance of the 
EA) by using pH meter, type WTW/SET, of the organic matter (%) problem and the necessity of conducting the current surveys are:  
(Bharmal and Laurent , 2004). Of the organic nitrogen (%) under the absence of systematic studies on the chemical composition and 
Kjeldahl method after selenium mineralization by using a biogenic elements levels in bottom sediments of fish farming ponds; 
semiautomatic analysis system type DK-6 for decomposition and absence of sufficient data on the potential use of bottom sediments 
UDK-132 for distillation made by VELP-Scientifica Company, of the from fish ponds as soil improvers and substrates, including such in 
nitrogen mobile forms, determined spectrophotometrically in the agriculture; the possibility to replace the expensive mineral fertilizers 
preliminary extraction of KCl solution from the soil, of the and create conditions for organic production; renewable, 
phosphorus inorganic forms determined under the double-lactate environmentally friendly product. In this regard, the aim of this study 
method of Egner-Rheem (Tomov et al.,1999). The data were is related with the characterization of the chemical parameters of 
statistically analyzed using the Microsoft Office 2007.sediments obtained from intensive carp ponds, as a natural 

biological product.

* e-mail: lhadjinikolova@yahoo.com
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Table 2. Average values of organic matter (%) in sediments of the fish ponds in 0 – 15 cm and 15 – 30 cm horizons

2009

Months

April

June

July

August

September

October

n = 3 Pond 8 Pond 28

Horizons

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

0 -15 сm

5.58

0.1246

3.16

5.30

0.0286

 0.7721

4.75

 0.345

10.26

5.31

 0.2585

6.89

5.26

 0.359

9.66

4.54

0.2583

8.05

15-30 сm

8.95

0.1251

1.98

6.8

0.1175

2.45

6.48

0.4268

9.32

8.44

0.457

7.65

6.22

0.2085

4.46

7.39

0.2661

5.09

0-15 сm

7.83

0.0414

0.75

7.35

0.3395

6.53

6.5

0.5095

11.08

7.17

0.2354

4.64

6.62

0.0776

1.66

7.18

0.3893

7.67

15-30 сm

8.83

0.3452

5.35

8.71

0.184

2.99

8.93

0.1279

2.03

10.26

0.4635

6.38

11.99

0.3443

4.06

10.38

0.3381

4.61

Pond 29

0-15 сm

6.99

0.3021

6.11

7.67

0.4509

8.32

7.34

0.0981

1.88

7.86

0.4747

8.72

6.28

0.4918

11.67

7.59

0.6702

12.49

15-30 сm

8.44

0.3999

6.7

9.56

0.1978

2.92

8.49

0.245

4.02

8.86

0.4522

7.22

8.24

0.3584

6.15

10.06

0.4372

6.15
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months for 0 – 15 cm horizon indicates that throughout the entire Results
growing season they are higher for Ponds 28 and 29 (2.4-7.0 ha) and 
lower for Pond 8 (0.38 ha). In the bottom sediments of 15 – 30 cm Active reaction (pH)
horizon, the OM content is with clearly expressed trend of higher Survey data suggest that the active acidity (AA) (depending on 

+ levels in the period June – October for Ponds 28 and 29, with a 
the soluble acids and salts in the soil, respectively H ) averaged 7.94 

pronounced peak in September for Pond 28. The results are 
(horizon 0 – 15 cm) and 7.47 (15–30 cm), as the variation in absolute 

consistent with the Bharmal and Laurent (2004) studies, who also 
values ranged between 7.39 – 7.47 and 8.5. The values of pH – AA at 

reported an increase in concentration of organic matter with 
0 –15 cm horizon were higher with average of 6% of those recorded 

increasing of depth up to 2 m in 15 cm intervals. In a study on organic 
at 15–30 cm horizon. According to Boyd (1995) a pH level between 

matter content in 5 cm layer of 235 lakes in Ecuador, Colombia, 
7.5 and 8.5 favours the decomposition of organic matter in water 

Thailand and the Philippines, Boyd (1995) found that the level of 
reservoirs, which can be accelerated by liming.

organic carbon ranged between 0.18% and 7.20%. He also 
The exchangeable potential acidity (EA) was with values lower 

established that the organic matter content is increasing along with 
than those of the active and was in the range 6.97 – 7.64 for horizon 0 

increasing the water depth.
– 15 cm and 6.28 – 7.62 for horizon 15 – 30 cm, as the difference 
between the values range in wider-limits – between 10.8% and 

Organic nitrogen (ON, %)
45.7%. In seasonal aspect was observed a trend of reaching 

The variation in the values of ON at 0 – 15 cm horizon is 
maximum values of active and exchangeable acidity of the surveyed 

between 0.2198% and 0.4252%, with average value of 0.3264%, 
ponds in September, and lower at the beginning and end of the 

and at 15 – 30 cm horizon – between 0.0979% and 0.2759%, with 
growing season. Difference in values between the active and 

average value of 0.1699% (Table 3). For the surveyed ponds was 
exchangeable acidity in the range of 4.8% – 8.7% was recorded, for 

reported a trend of higher values of ON content in bottom sediments 
both horizons 0 –15 cm and 15 – 30 cm. In the period from June to 

at 0 – 15 cm horizon, on average by 47.95% compared with those 
October for Pond 8 the values of both surveyed horizons are higher 

reported for 15 – 30 cm horizon. In seasonal aspect was established 
in comparison to those recorded for Ponds 24 and 29.

a gradual increase in ON level by August with clearly expressed 
peaks for Ponds 8 and 29. Comparing the organic nitrogen levels by 

Organic matter (OM, %)
ponds and months for 0 – 15 cm horizon indicates that throughout 

In the period from April to October 2009, the variation in the 
the entire growing season they are higher for Ponds 29 and 8. In the 

values of the OM at 0 –15 cm horizon is 4.54% to 7.86% , with 
bottom sediments of 15 – 30 cm horizon the content of ON is also 

average seasonal value of 6.71%, and at 15 – 30 cm horizon – 
with higher levels in Ponds 29 and 8 for the period July-September, 

6.22% to 11.99% respectively, with average seasonal value of 
with expressed peak for Pond 29 in September and for Pond 8 in 

8.75% (Table 2). For the surveyed ponds is reported a trend of higher 
August.

values of OM content in bottom sediments at 15 – 30 cm horizon, on 
Considering that most of the nitrogen in the soil (98% - 99% of 

average by 30.4% compared with those reported for 0 – 5 cm 
its total volume) is represented by organic compounds, it is essential 

horizon. Comparing the levels of organic matter by ponds and 
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Table 3. Average values of organic nitrogen (%) in sediments of the fish ponds in 0 – 15 cm and 15 – 30 cm horizons

2009

Months

April

June

July

August

September

October

n = 3

Horizons

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Mean

SEM

CV

Pond 8

0.304

0.0031

1.46

0.2663

0.0035

1.88

0.2991

0

0.02

0.3691

0.0033

1.26

 0.285

0.0034

1.68

0.3269

0.0068

2.92

0-15 сm

0.1399

0.0001

0.11

0.1493

0

0

0.1801

0.0004

0.33

0.2148

0

0.03

0.182

0.0035

2.72

0.1635

0.0034

2.91

15-30 сm

Pond 28

0.4019

0

0

0.317

0.0004

0.19

0.3223

0.0032

1.4

0.2997

0.0252

11.89

0.2198

0.0033

2.12

0.229

0.0033

2.03

0-15 сm 15-30 сm

0.1775

0

0.03

0.1354

0.0029

2.99

0.0981

0.0033

4.79

0.1307

0.0001

0.13

0.1166

0.0034

4.12

0.0979

0.0032

4.65

Pond 29

15-30 сm0-15 сm

0.3926

0.0001

0.04

0.3145

0.0036

1.63

0.3691

0.0033

1.26

0.4252

0.0034

1.14

0.383

0.0001

0.05

0.3503

0.0033

1.34

0.21

0.0034

2.29

0.1743

0.0042

3.38

0.2148

0

0.03

0.2293

0.0034

2.07

0.2759

0.0033

1.7

0.1678

0.0001

0.09

to help their mineralization for the purpose of releasing the Pond 8 in the period from July to August and a pronounced second 
accessible forms of nitrogen. That way they can be included in the peak in October. For Ponds 28 and 29 the recorded levels are 
natural food chain in the ponds. In fresh slits, for example the bottom specific for the separate ponds, with high peaks in June (Pond 28) 
sediments of fish farming ponds are accepted as such, a large part of and July (Pond 29), which absolute values are with 50.9% - 92.68% 
the organic nitrogen is mineralized by means of nitrification and lower than those recorded for Pond 8 in July and August.
denitrification (Bharmal and Laurent, 2004). The research results on N-NO .Variation in the N-NO values for Pond 8 at 0 – 15 cm 3 3

-1 -1inorganic forms of nitrogen and on inorganic  forms of phosphorus in horizon was between 5.14 mg.kg  and 17.56 mg.kg , with average 
-1bottom sediments of the surveyed fish ponds are shown in Table 4. seasonal value of 10.35 mg.kg , and at 15 – 30 cm horizon - between 

-1 -1 1.22 mg.kg  and 16.37 mg.kg with average seasonal value of 6.83 
-1Inorganic nitrogen forms (N-NH , N-NO )4 3 mg.kg . For the surveyed ponds a trend of higher nitrate ions content 

N-NH . Variation in the values of N-NH4 for Pond 8 at 0 – 15 cm was reported in bottom sediments of 0 – 15 cm horizon on average 4
-1 -1horizon is 42.5 mg.kg  to 76.25 mg.kg , with average seasonal value by 34%, compared with those reported for 15 – 30 cm horizon. 

-1 -1of 61.67 mg.kg , at 15 – 30 cm horizon - 11.25 mg.kg  to 68.75 Similar trend of nitrate decrease in depth was reported by Bharmal 
-1 -1 and Laurent (2004) studies. For Ponds 28 and 29 the average mg.kg , with average seasonal value of 38.33 mg.kg . For the 

seasonal nitrate ions levels were lower in comparison with those surveyed ponds is reported a trend of higher values of ammonium 
established for pond 8 with 56.33 % – 52.17 % for 0 – 15 cm horizon ions content in bottom sediments at 0 – 15 cm horizon, on average 
and with 66.47 %– 68.81 % for 15 – 30 cm horizon. Absolute values by 37.85% compared with those reported for 15 – 30 cm horizon. For 

-1 -1
Ponds 28 and 29 the average seasonal ammonium ions levels are range between 1.49 mg.kg  and 8.19 mg.kg  for 0 – 15 cm horizon 

-1 -1lower comparing to those established for Pond 8 with 43.3% - and between 1.08 mg.kg  and 5.06 mg.kg  for 15 – 30 cm horizon. In 
66.73% for 0 – 15 cm horizon and with 64.57% – 72.65% for 15 – 30 seasonal aspect a gradual increase of nitrate nitrogen level was 

-1cm horizon. Absolute values range between 6.25 mg.kg  and 58.75 established for June (Pond 8) and July – August (Ponds 28 and 29), 
-1 -1 as they were very specific for the separate ponds.mg.kg  for 0 – 15 cm horizon and between 3.75 mg.kg  and 33.75 
-1mg.kg  for 15 – 30 cm horizon. In seasonal aspect is established 

Phosphorous inorganic forms (P-PO )gradual increase in ammonium nitrogen level from June till August, 4

as it is very specific for the separate ponds. Variation in the phosphate phosphorous values at 0 –15 cm 
-1 -1Comparing the ammonium ions levels by ponds and months for horizon was between 15.0mg.100g  and 105.5mg.100g  of 

-1 0 – 15 cm horizon indicates that throughout the entire growing sediment, with average seasonal value of 50.31 mg.100g  and at 15 
-1 -1 season they are higher for Pond 8, and maintain high levels within – 30 cm horizon - between 20.13mg.100g  and 115.0 mg.100g  with 

-1 -1 -1the range of 73.75 mg.kg  – 76.25 mg.kg  in the period from July to average seasonal value of 57.91 mg.100g . A trend of higher values 
September. This was most probably due to the applied portioned of phosphate ions content was recorded in the bottom sediments of 
fertilization during the growing season. In the bottom sediments of 15 – 30 cm horizon on average with 13.1% comparing to 0 – 15 cm 
15 – 30 cm horizon the content of N-NH  is also with higher levels in horizon. This pattern is probably a consequence of the higher level of 4
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organic matter in this layer, during the mineralization of which operational in-ground fish ponds at horizon 0 – 15 cm is 6% higher 
phosphates are released. for the active acidity and 2% for exchangeable acidity, compared 

In seasonal aspect was observed a natural increase of the with that recorded at 15 – 30 cm horizon. A trend of higher active 
phosphate phosphorus with recorded consistent peaks in August at acidity levels in relation to exchangeable acidity is reported, as the 
15 – 30 cm horizon for Pond 8 and across the entire analyzed difference in values for horizon 0 – 15 cm is 8.7% and for horizon 15 – 
horizon for the other two ponds. Also very specific were the relations 30 cm –  4.8%.
between the horizons in the sediments of the surveyed ponds in the Data summary indicates that the content of organic matter in 
period from July to August for Pond 8, August – September for Ponds bottom sediments of fish ponds at 15 – 30 cm horizon was on 
28 and 29. average 30.4% higher compared with that recorded for 0 –15 cm 

horizon, with values varying between 4.54% and 11.99%. In the 
period from June to October was recorded a trend of higher levels in 
the ponds with a larger area (2.4 - 7.0 ha), compared with those with Discussion
area of less than 0.5 ha for the surveyed horizons of up to 30 cm 
depth of the bottom layer.Overall results indicate that pH level in bottom sediments of 

15-30 сm

15-30 сm

32.50

37.63

52.00

93.75

32.63

52.63

51.19

10.37

23.18

39.50

77.50

58.75

115.00

41.25

40.20

62.03

13.37

29.91

P-PO , mg/100 g4

P-PO , mg/100 g4

0-15 сm

0-15 сm

22.50

21.25

105.50

15.00

26.25

42.63

38.85

15.18

33.94

33.75

45.00

37.00

87.00

62.50

65.00

55.04

9.07

20.28

-1 -1Table 4. Average values of soluble inorganic forms of nitrogen (mg.kg ) and phosphorus (mg.100 g ) in sediments
of the fish ponds in 0 – 15 cm and 15 – 30 cm horizons

-1N-NH , mg.kg4

-1N-NH , mg.kg4

-1N-NO , mg.kg3

-1N-NO , mg.kg3

15-30 сm

2009

Months

Months

April 

June

July

August 

September

October

Average

of season

April 

June

July

August 

September

October

Average

of season

Pond 8

Horizons

Horizons

Mean
SEM
CV

Mean
SEM
CV

Pond 28

15-30 сm

70.00

38.75

59.00

96.25

20.13

85.00

61.52

12.76

28.52

P-PO , mg/100 g4

0-15 сm

48.00

56.25

40.25

70.00

87.68

40.20

57.06

8.38

18.73

-1N-NH , mg.kg4

-1N-NO , mg.kg3

Horizons

0-15 сm

0-15 сm

0-15 сm

15-30 сm

15-30 сm

15-30 сmMonths

April 

June

July

August 

September

October

Average

of season
Mean
SEM
CV

Pond 29

 53.75

42.5

73.75

76.25

76.25

47.5

61.67

6.93

25.14

11.25

23.75

32.5

33.12

6.25

16.25

20.52

4.98

54.29

34.38

20

52.5

58.75

21.88

21.88

34.9

7.5892

 48.63

36.25

18.75

68.75

51.25

11.25

43.75

38.33

9.47

55.25

8.75

21.25

10.63

6.25

5.63

11.25

10.63

2.5368

53.38

14

8.75

33.75

3.75

11.25

10

13.58

4.6699

76.86

12.8

10.12

17.56

8.25

8.25

5.14

10.35

1.9391

41.88

2.68

5.66

7.74

7.88

1.49

1.67

4.52

1.3213

63.36

0-15 сm

0-15 сm

0-15 сm

8.19

4.76

5.68

6.36

2.36

2.36

4.95

1.029

46.47

15-30 сm

15-30 сm

8.63

4.47

16.37

5.55

1.22

4.74

6.83

2.3435

76.72

2.08

5.06

2.53

1.49

1.34

1.22

2.29

0.6469

63.26

3.33

2.08

3.66

1.41

1.22

1.08

2.13

0.4993

52.16



40

The content of organic nitrogen 0 – 15 cm horizon was on Acknowledgements 
average 47.95 % higher compared with that recorded for 15 – 30 cm 
horizon, with values varying between 0.0979 % and 0.4252 %. In the The study was supported by Project: „Biological resources from 
period from July to September was recorded a trend of higher levels land, plant waste materials and fish pond sediments as a tool to 
in Pond 29 (7.0 ha) and Pond 28 (2.4 ha), compared with those with manage soil fertility and prevent pests and diseases in vegetables”, 
an area of less than 0.5 ha (Pond 8) for the surveyed horizons of up funded by the National Science Fund, Ministry of Education, Youth 
to 30 cm depth of the bottom layer. The dynamics of organic nitrogen and Science.
content follows the one of the organic matter, especially regarding 0 
– 15 cm horizon.

Comparing the nitrates levels by ponds and months for 0 – 15 References 
cm horizon indicates that throughout the entire growing season they 
were higher for pond 8, and maintain levels within the range of 10.12 

-1 -1 Avnimelech Y, Hargreaves JA and Kochva M, 1999. mg.kg  – 7.56 mg.kg , in the period from April to July. In the bottom 
Sedimentation and Resuspensionin Earthen Ponds. Journal of sediments of 15 – 30 cm horizon the N-NO  content was also with 3 World Aquaculture Society, 30, 401 - 409.

higher levels in Pond 8and with clearly expressed first peak in July 
Bharmal S and Laurent F, 2004. Nutrient assessment from -1 -1(16.37 mg.kg ) and second peak in October (4.74 mg.kg ). 
Sediment pore waters at Kigoma Bay. Lake Tanganyika, www. geo. 

For Ponds 28 and 29 the recorded levels were specific for the 
arizona. Edu /nyanza/ pdf/ Bharmal Laurent    

separate ponds, with high peaks in June (Pond 28) and July (Pond 
Boyd CE, Wood CW and Thunjai T, 2002. Aquaculture Pond 

29), which absolute values were lower than those recorded for Pond 
Bottom Soil Quality Management.Pond Dynmics/Aquaculture 

8. The dynamics of the nitrate nitrogen content follows the one of the 
Collaborative Research Support Program. Oregon State University, 

ammonium nitrogen, especially regarding 0 – 15 cm horizon, as the 
Corvalis, Oregon, USA, pp 41.  

concentration of the ammonium forms was higher than the nitrate 
Boyd CE, 1995. Bottom soils, sediment and pond aquaculture. 

forms. Obtained research values for organic nitrogen and nitrate 
Chapman and Hall, New York. pp 348. 

ions are similar to those of previous studies of ponds in the 
Brankeret S,1979. Pond practices. John wiley and sons, 

Experimental Base with Institute for Fisheries and Aquaculture, 
Chichester, pp 340.

Plovdiv (Hadjinikolova and Stoeva, 2007). The ammonium and 
Briggs MRP and Funge-Smith SJ, 1994. A nutrient budget of some 

nitrate ions content in the bottom sediments of fish ponds at 0 – 15 
intensive marine shrimp ponds in Thailand. Aquaculture and 

cm horizon is on average 34% - 37.85% higher comparing to the one 
Fisheries Management, 25, 789-811.

recorded for 15 – 30 cm horizon.
Hadjinikolova L and Stoeva A, 2007. Dynamics of nitrogen 

Data summary of the results from the surveys on soluble 
contents in water and sediments of carp ponds, Conf. Proceedings 

inorganic phosphorous forms concentration indicates that the 
III International Conference “Fishery”, 1-3 February 2007, Belgrad, 

phosphate ions in the bottom sediments of operational in-ground fish 
135-140.

farming ponds at 15 – 30 cm horizon was on average 13.1% higher 
Hopkins JS, Sandifer PA and Browdy CL, 1994. Sludge 

comparing to the one recorded for 0 – 15 cm horizon. The overall 
management in intensive pond culture and shrimp-effect of 

reserve of the ponds in the analyzed 0 – 30 cm horizon was 
management regime on water quality, sludge characteristics, 

determined as good (Tomov et al., 1999).
nitrogen extinction, and shrimp production, Aquacultural 
Engineering, 13,11-30.
Jamu DM and Piedrahita RH, 2001. Ten year simulations of organic 
matter concentrations in tropical aquacultureponds using the Conclusion
multiple pool modelling approach. Aquacultural Engineering, 25, 
187 – 201.Vertical differentiation in the levels of the studied chemical 
Krom MD, Porter C and Gordin H, 1985. Nutrient budget of a indicators of sediments was established. At 0 – 15 cm horizon the 
marine fish pond in Eilat, Israel, Aquaculture, 51, 65-80.active reaction values were between 2% and 6% higher, the content 
Rahman MM, Yakupitiyage A and Ranamukhaarachchi SL, of organic nitrogen was on average 47.95% higher, and that of 
2002. Ongoing research of European Commission funded POND ammonium and nitrate ions on average 34%–37.85% higher, 
LIVE Project. Aquaculture and Aquatic Resource Management Filed comparing with the recorded for 15 – 30 cm horizon. At 15 – 30 cm 
of Study, Asian Institute of Technology, Thailand.horizon the organic matter content was on average 30.4% higher, 
Smith PT, 1996. Physical and chemical characteristics of sediment that of phosphate ions with 13.1% higher, comparing to this of 0 – 15 
from prawn farms and mandgrove habitats on the Clarence River. cm horizon. 
Australia, Aquaculture, 146, 47- 83.Based on the reported levels of organic nitrogen, soluble 
Tomov T, Rachovski G, Kostadinova S and Manolov I, 1999. inorganic forms of the nitrogen and phosphorous, the bottom 
Agrochemistry Seminars Textbook. Agricultural University, Plovdiv, sediments reserve was defined as average to good. This defines 
pp. 110.them as natural resource of nutrients with possibility for their 

integration in the agriculture.



Genetics and Breeding

Polymorphism of storage proteins in malting barley lines developed at Dobrudzha Agricultural Institute – General Toshevo
G. Mihova, D. Yordanova, D. Valcheva, S. Doneva, I. Ivanova

N. Petrovska

I. Stoeva

H. Al-Ahmed, R. Mahood, G. Bonev, S. Georgieva 

Nutrition and Physiology

Z. Zlatev, T. Kolev

Z. Zlatev

J. Mitev, T. Penev, Zh. Gergovska, Ch. Miteva, N. Vassilev, K. Uzunova

Production Systems

P. Yankov

D. Terziyski, L. Hadjinikolova 

T. Hubenova, A. Zaikov, I. Piskov, I. Iliev

D. Guglev, M. Vassileva

L. Hadjinikolova, D. Terziyski, A. Ivanova

T. Stoyanova, I. Minev, P. Minkov

Agriculture and Environment

V. Harizanova, A. Stoeva, M. Mohamedova

D. Petrova, D. Gerdzhikov

E. Petrova, St. Stoykov

Combining ability for grain yield of mid-late maize inbred lines

Technological evaluation of new common winter wheat lines developed at Dobrudzha Agricultural Institute – General 
Toshevo

Effects of antioxidant (Salvia officinalis L. extract) on in vitro fertilization and micromanipulation intracytoplasmic sperm 
injection in Albino mice

Changes in chlorophyll fluorescence and leaf gas exchange of durum wheat under low positive temperatures

Leaf gas exchange and water relations of two sunflower cultivars under drought

Comparative investigation on some welfare indicators of cattle under different housing systems 

Vertical distribution of wheat seeds in the soil layer depending on the type of pre-sowing tillage

Chemical composition of sediments from fish ponds as a natural biological product 

Meat yield of stone crayfish Austropotamobius torrentium (Schrank, 1803)

Parameters of the soil chip of a vertical rotational soil-cultivating organ with active drive

Impact of mineral fertilization in carp ponds on dependant environmental factors

Susceptibility of black currant varieties grown in Troyan to Antracnose (Gloeosporium ribis) Mont. et Desm

Preliminary study on the invasive Acizzia jamatonica (Hemiptera: Psyllidae) and its predators in Bulgaria 

Dynamics in the qualitative composition of phytoplankton from different water areas along the Bulgarian Black Sea coast 
in 2009

Investigations of the macrozoobenthos in Burgas Bay (Black Sea)

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 4, No 1, 2012

3

7

10

15

20

24

27

33

36

41

45

49

54

56

62

73



CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 3, No 4, 2011

Monitoring of pest populations – an important element of integrated pest management of field crops 

Acute toxicity of benzoates for different species

Changes in the chemical composition of some pieces of pork  stored at  different temperatures

Sensory and nutritive quality of fermented dry sausages  produced in industrial conditions

Influence of the disk angle adjustment on the condition soil surface using surface tilling machine

V. Arnaudov, S. Raykov, R. Davidova, H. Hristov, V. Vasilev, P. Petkov

Y. Koleva

Product Quality and Safety

A. Kuzelov, O. Savinok, T. Angelkova, Dijana Naseva 

Kuzelov, O. Savinok, T. Angelkova, M. Mladenov 

Short communications

M. Dallev, I. Ivanov

81

85

89

92

77





Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)

The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and 
m e t h o d s ,  R e s u l t s ,  D i s c u s s i o n ,  
Conclusion, Acknowledgements (if any), 
References, Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations. 
 
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
  
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 

 

possible for others to repeat the 
experiment in order to verify results.
Results are presented in understandable 
tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges,  2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 

parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 
Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
p l ace  o f  pub l i ca t i on .  Examp le :  
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condi t ion score on reproduct ive 

t hperformance in dairy cows, IX  
International Conference on Production 
Diseases in Farm Animals, Sept.11 – 14, 
Berlin, Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.



Volume 4, Number 1
March 2012


