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Abstract: In this study the effect of beer factory sludge 

(BFS) on soil physico chemical properties were evaluated 

during the growth of two plants i.e., Spinacia oleracia and 

Capsicum annum L. Two different combinations were 

studied; the first one is BFS + FYM mixture, the second one 

is BFS and was mixed with soil in different proportions. A 

separate category was maintained in which the soil was 

amended with inorganic fertilizer (INF) for a comparative 

study between BFS and INF on growth parameters of plants. 

The physical properties such as pH, EC, OC, available 

nitrogen, available phosphorous, available potassium and 

micro nutrients (Zn, Cu, Fe, Mn) were characterized. Bio 

chemical properties of plant like plant height, plant dry 

weight, fruit weight and BFS parameters like COD, BOD, 

heavy metals, WRC were determined. The soil parameters 

were analysed for 0thday, mid day and final day of plant 

harvesting. The BFS treated plants exhibited faster growth 

when compared with control soil and inorganic fertilizer.  

Among the two treatments in two categories, FYM amended 

with BFS (category-1) the growth rate was higher followed 

by Category-2. But no significant difference in growth was 

obtained between the two categories. The high COD, BOD 

content was observed and the heavy metal content in BFS 

was found to be in below detectable levels. The results of this 

experiment revealed that BFS consists of high organic 

loading and nutrients due to which it can be applied as 

fertilizer and BFS can be directly applied to soil without any 

further treatments as the heavy metals were below detectable 

levels. 
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I. INTRODUCTION 
 

Soil is one of the precious resources which facilitate 

sustainable life style. Enormous growth of 

industrialization resulted in highest usage of aromatics in 

explosives, pesticides and pharmaceuticals which has been 

led to serious environmental pollution. The soil thus lost 

its fertility and remained as poor soil less in major macro 

and micro nutrients required for plant growth. To improve 

soil fertility bioremediation is to be followed which relies 

on soil microorganisms and organic amendments [10]. The 

treatment of this waste has become a stringent process and 

a costly affair to follow government rules and regulations. 

Chemical analysis on this sludge revealed that it has high 

nitrogen, potassium, BOD and COD which can improve 

plant growth [7]. Generally the major problem arising in 

using of different types of sludge as fertilizer for land 

application is the presence of heavy metals. Though 

sewage sludge consists of high amounts of N, P, K and 

benefits the usage as fertilizer but heavy metals in them 

limits their usage [13]. Beer factory sludge consists of 

very low amount of heavy metals and even in below 

detectable levels which recommends its usage as fertilizer 

[11]. 

The organic carbon, Available nitrogen, Available 

potassium, Electrical conductivity were very high in BWS 

when compared with soil, sludge wastes are a very 

attractive source of many valuable compounds like 

Nitrogen, Phosphates and Organic matter. Ramana opine 

that brewery effluent is a good source of nitrogen which 

helped in the increased growth and yield of groundnut 

during their study [22]. M.A.Sanchez-Monedero revealed 

that nitrification is responsible for falling pH and 

increasing O.C. [24]. According to the micro nutrients can 

be supplied through organic wastes and they help in 

improving soil fertility resulting in sustaining plant life. 

Amir hossein suggested that application of organic 

amendments corrects micro nutrient deficiency as deficit 

of micro nutrients has become a limiting factor in crop 

productivity [2]. As beer factories produces more amounts 

of sludge for production of beer resulting in disposal 

problems. Converting sludge into fertilizer is the best and 

alternative way for disposal which does not create 

environmental problems. According to Mohimi, using of 

sludge as soil conditioner is the most acceptable way for 

disposal of industrial sludge [16]. Babel suggested that 

BFS can be applied for land treatment as lots of sludge is 

produced during manufacturing of beer [3]. Senthilraja, 

concluded that beer is the fifth consumed beverage in 

world and large amounts of sludge is produced and used as 

fertilizer [25]. Lots of sludge is produced everyday 

causing disposal problems. Beer factory sludge is a dark 

grey coloured solid substance possessing high COD, BOD, 

water retention capacity (WRC), micro organisms and 

many essential macro and micro nutrients useful for crop 

productivity. Sun dried BFS can be amended with soil 

directly in powder form. 

 

II. MATERIALS AND METHODS 
 

A. Study area 
The beer factory sludge (BFS) was collected from the 

united millennium breweries Ltd. (UMBL) is at 

Ranasthalam mandal,Srikakulam district, Andhra Pradesh. 
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Approximately 3-4 litres of sludge will be produced per 

one litre of beer production. In order to assess the 

efficiency of beer factory sludge (BFS) for the crop 

growth, a pot culture experiment was carried out by using 

different ratios of the beer factory sludge with or without 

farmy yard manure (FYM) at GITAM University. After 

characterization of beer factory sludge, then it was mixed 

with soil and applied to the pots at different ratios. The 

beer factory sludge was amended with soil at nine rates, ie, 

9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 10:0 and soils with 

inorganic fertilizer (Table -1). Respective controls were 

also maintained to compare the results for each treatment. 

All the (24) pots of two categories (ie. BFS with FYM and 

without FYM) were allotted for two types of seeds viz., 

Spinacia oleracia and Capsicum annum L. In the category-

1, BFS was mixed with FYM in equal parts and applied to 

the soil by different ratios. In the category-2, BFS was 

applied to soil by different ratios. One set (24 pots) were 

sown with Spinacia oleracia, 5seeds in each pot. Likewise 

the other set with Capsicum annum, 5 seeds in each pot. 

For irrigation equal amounts of water given to each pot at 

every day. 50 (Spinacia oleracia) and 90 (Capsicum 

annum) days were elapsed as growing period under the 

controlled conditions. All sets were maintained triplicates. 

The pots were separately maintained in which inorganic 

fertilizer were applied to soil in recommended proportions 

by the Agricultural research centre, Anakapalli, Andhra 

Pradesh.  

B. Analysis of physico - chemical properties 
The test soil samples were collected from the 

experimental pots during decomposition on the days of 

Initial 0
th

 day (before sowing of seeds), 45
th
 day and 90

th 

day (after harvesting of plants) for Capsicum annum, 

Initial 0
th

 day (before sowing of seeds), 25
th
 day and 50

th 

day (after harvesting of plants) L. for Spinacia oleracia. 

The test soil samples were air dried, sieved to pass through 

2mm screen and stored at room temperature (30±
0
C) until 

use. Physicochemical properties of test soil like pH, EC, 

OC, N, P, K (available), micro nutrients like Zn, Cu, Fe, 

Mn were determined by Jackson [9]. Physicochemical 

properties of BFS as pH, EC, OC, N, P, K (available), Zn, 

Fe, Cu, Mn along with COD, BOD and WRC were also 

determined. 

C. Heavy metal analysis 
The BFS was analyzed for the presence of heavy metals 

by using Atomic absorption spectrophotometer. The heavy 

metals were determined according to the standard 

procedures. 

D. Growth and bio chemical parameters  
In order to assess the effect of different amendments 

(BFS with or without FYM) on plant growth, plant height 

(root and shoot), fruit weight at harvest was measured and 

chlorophyll content was determined. 

E. Dry weight measurement  
Plants were removed carefully from the soil and the 

roots were washed thoroughly with tap water and dried at 

105°C (WTC Binder-7200 Oven, Tuttlingen, Germany) 

until a constant weight was obtained.  

F. Statistical analysis 
All the data obtained from the treatments were applied 

for statistical analysis using one way analysis of variance 

(ANOVA) using the computer package MINITAB 12.0 on 

LSD 0.5% probability. 

 

III. RESULTS AND DISCUSSION 
 

The present investigation has been carried out to assess 

the effect of different ratios of BFS with or without FYM 

on two plants ie, Spinacia oleracia (leafy vegetable) & 

Capsicum annum (vegetable). The plants were cultivated 

in soil along with BFS and FYM mixture (category-1), 

BFS (category-2) as an amendment. In experimental pots 

during decomposition of the BFS while plant grows 

indicates its utilization by the cultivated plants. The results 

were summarized in Table 2&3. The pH of the BFS was 

neutral towards alkali where as both types of categories 

and also in both plants also appeared neutral in different 

intervals. This could be mainly due to the addition of FYM 

in the category -1. The electric conductivity of both 

categories was diverse in different time intervals of 

decomposition.  The organic carbon and nitrogen content 

of BFS with FYM was higher than that of BFS (Table- 

2&3). It has been established that many micro organisms 

can take up organic nutrients directly from soil and play 

vital symbiotic roles in plant nutrition and ecosystem 

functioning. Thus BFS and FYM could be a better 

alternative for in-organic fertilizers in agricultural 

applications. The total phosphorous content of the BFS 

with FYM was almost the same as in BFS. Furthermore, 

potassium and the micronutrients manganese, copper and 

zinc were low in BFS with FYM compared to the BFS 

treatment studied.  

The pH of brewery waste sludge was almost neutral and 

it suggests that BFS can be safely applied to soil as it is the 

suitable pH for crop production. According to Luque, the 

pH of the sludges ranges from 6.5 to 11.5 [14]. 

Kanagachandran revealed that the differences in pH are 

due to raw waters [11]. Erdem have found that the BWS 

amendment improved pH of acidic soils and enhanced 

O.C, NH4+ and cation exchange capacity [17]. The pH of 

brewery sludge ranges between 7.12 to 7.17, which 

indicate its suitability as a fertilizer [19]. One of the main 

hurdles in the agricultural application of BFS has been the 

presence of heavy metals and the consequent toxic effects 

on crops and soil, and the leaching of heavy metals into 

nearby water sources. The results revealed that mercury 

and cadmium were well below the detection level. Water 

retention is a valuable property and important in soil for 

releasing the humidity to the plants as needed. Thus water 

retention of BFS was compared with BFS + FYM, and 

soil. During a period of fifty days, BFS demonstrated the 

highest water retention capacity followed by soil. This 

property of BFS has been linked to the high content of 

organic matter, the high cationic exchange capacity and 

other nutrients as documented by Luque [14]. Analysis of 

BWS recorded that it is rich in Micro nutrients like Cu, Fe, 
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Zn, Mn. Micro nutrients in soil improves soil fertility. This 

report agrees with Nino [18]. Kanagachandran have found 

high micro nutrient level in BFS. The BWS has high water 

retention capacity, BOD and COD and described that 

BWS amended soils demonstrated the higher water 

retention capacity and Organic matter [11]. High rates of 

BOD and COD in BWS was observed by Babel [2].The 

results showed variations in the different BFS and FYM 

amendments because of the addition of stabilized manure 

to soil can affect soil fertility by modifying the physical, 

chemical and biological properties of the soil [8]. 

The plants cultivated in untreated control (without BFS 

& FYM , only soil) showed some slight deficiencies of 

Nitrogen, Chlorophyll during the intervals of cultivation 

period and these plants had lower concentrations of 

several minerals in comparison with plants grown in BFS 

&FYM amended soil. Application of BFS & FYM as soil 

amendment, improves the organic content and plant 

nutrient concentrations, which lead to increase in plant 

growth. There was a remarkable difference between the 

values of these parameters from control to test samples 

with different ratios of soils and beer factory waste. 

Amending BFS along with or without FYM in all the two 

categories increased available nitrogen, O.C, available 

potassium, EC in the soil by comparing the control soil. 

Contrary to this the BFS, BFS with farmyard manure 

amending with soil decreased the phosphate content of the 

soil, The increase in nitrogen and potassium may have a 

competitive effect against phosphorous resulting in the 

decrease of phosphorous. This result coincides with 

Ahmadi, who reported that application of high rates of 

nitrogen decreased the phosphorous in spinach plants [1]. 

Application of BFS with or without FYM also improved 

the plant nutrient status and growth yield. The various 

growth parameters (morphometrical properties) of two 

plants, like root length, shoot length, plant dry weight 

values were presented in (Fig.1). The application of 

brewery factory sludge with FYM had a marked difference 

in Spinacia oleracia, the plant height but in case of sole 

BFS showed non-significant result. The maximum plant 

height (50cm) was recorded in the A3 treatment (category 

-1) and 48cm (C3 treatment) was recorded in category -2. 

The minimum plant height (22 cm) was recorded in 

control (A10, C10treatment) of both categories. The 

highest value of chlorophyll content of leaves (1.768 

Ug/ml) was recorded in the A3 treatment that received 

from mixture of brewery factory waste, FYM and brewery 

factory waste (1.767 Ug/ml) at the ratio 7:3 (C3 

treatment). The lowest of chlorophyll content of leaves 

(0.314Ug/ml) was recorded in the A10, C10 treatment 

(control soil) of both categories. The dry weights of 

Spinacia oleracia plants cultivated in BFS with / without 

FYM mixture were recorded. The maximum plant dry 

weight (3.2gm) was recorded in the A3 treatment 

(category -1) and 3.0gm (C3 treatment) was recorded in 

category -2. The minimum plant dry weight (1.0 cm) was 

recorded in control (A10s, C10s treatment) of both 

categories. 

The application of brewery factory sludge with FYM 

had a marked difference in Capsicum annum, the plant 

height but in case of sole BFS showed non-significant 

result. The maximum plant height (74cm) was recorded in 

the B3 treatment (category -1) and 69cm (D3 treatment) 

was recorded in category -2. The minimum plant height 

(52 cm) was recorded in control (B10, D10treatment) of 

both categories. The highest value of chlorophyll content 

of leaves (0.998Ug/ml) was recorded in the B3 treatment 

that received from mixture of brewery factory waste, FYM 

and brewery factory waste (0.996 Ug/ml) at the ratio 7:3 

(D3 treatment). The lowest of chlorophyll content of 

leaves (0.424Ug/ml) was recorded in the B10, D10 

treatment (control soil) of both categories. Senthilraja 

observed increase in chlorophyll content in sunflower and 

sesame leaves by the usage of BWS as fertilizer [25]. The 

dry weights of Capsicum annum plants cultivated in BFS 

with / without FYM mixture were recorded. The 

maximum plant dry weight (21.2gm) was recorded in the 

A3 treatment (category -1) and 19.3gm (C3 treatment) was 

recorded in category -2. The minimum plant dry weight 

(15.0 cm) was recorded in control (A10s, C10s treatment) 

of both categories. 

The maximum fruit weight (1.8) of chilly plant was 

observed in plants cultivated in the treatment of B3 (7:3) 

with BFS + FYM mixture and minimum fruit weight (0.6) 

in the control soil (Table 2). Addition of FYM to BFS had 

a positive effect on weight of chilly plant as well as BFS 

to BFS alone did not demonstrate any significant 

improvements in these parameters. Previous work by 

Luque also demonstrated a significant correlation between 

the applied dose of BWS and yields in corn, sorghum and 

peanuts grown on test areas [14]. The analysis of selected 

content of nutrients in chili plants cultivated with BFS 

alone was almost the same as with the category -1 studied. 

The overall findings demonstrated that BFS on its own can 

also be utilized as a fertilizer. The core purpose for 

studying soil fertility dynamics under amendments and 

cropping systems is to minimize nutrient losses to the 

environment and allow more accurate recommendations 

for sustainable plant production, thereby increasing the 

productivity of vegetables (both leafy vegetables and 

vegetables). Soil fertility plays such a key role in tropical 

cropping systems that its study with respect to 

management practices has become necessary. Thus the 

present study revealed that the crop growth with brewery 

factory waste with farmyard manure improved the 

performance of crop up to vegetative stage than the BFS 

alone. Similar observations were reported by Orhue [20]. 

The physico-chemical properties of soil and plant 

biomass of the soil treated with inorganic fertilizer have 

shown better results than control soil and the amendments 

at lower amounts of BFS+FYM, BFS, i.e., upto 20% by 

volume. The treatments above 20% by volume have 

showed good results in comparison with inorganic 

fertilizers in all the three categories. Keith Paustian studied 

the effects of organic manures and fertilizer additions on 

soil dynamics [12]. Organic amendments had strongly 

influenced ‘N’ uptake and crop productivity than inorganic 
fertilizer additions. Ortas used organic and inorganic 
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fertilizers for production of pepper, wheat and maize [21]. 

The biomass production increased as soil organic carbon 

increased with the application of organic fertilizers than 

inorganic fertilizers. 

In category-1, BFS along with farmyard manure 

influenced the plant growth. Sajid masood revealed that 

application of farmyard manure to soil helped in 

increasing plant height, root and shoot yield [23]. Blum 

found increased grain yield in sorghum with farmyard 

manure treated soil [4]. Enhanced growth in rice was 

obtained by addition of farmyard manure along with 

inorganic fertilizer. In Category-2, BWS alone treated with 

soil and the increment levels in plant biomass has been 

observed in comparison with control soil. Senthilraja 

described that a positive effect was found on growth and 

physiological changes in Maize, Sunflower and Sesame 

[25]. Cihat Kutuk applied beer factory sludge to sugar beet 

crops [5] [6]. Leaf and root yield has been increased by the 

macro and micro nutrient value of beer factory sludge. 

Ajmal yielded significant results in agricultural crop plants 

by amending brewery sludge with soil [15]. In comparison 

of the biomass of two plant varieties of the 2 categories, 

Category-1 showed enhanced growth followed by 

Category-2. But significant differences have not been 

observed. So, brewery sludge can be directly applied as 

fertilizer. This result agrees with Kanaga chandran, who 

reported that addition of BWS with FYM compost did not 

demonstrated any significant improvement in yield 

parameters [11]. 

 

IV. CONCLUSION 
 

The results presented in this work have shown that BFS 

with FYM can be a valuable source of nutrients for plants 

than the BFS alone. From the detailed analyses and 

interpretation of data on soil fertility parameters (with 

reference to OC, N, P & K) under BFS amended soils in 

this study, the following conclusions can be drawn. 

Efficient nutrient management in BFS with FYM could 

lead to buildup of soil nutrients over time. Another 

beneficial characteristic of BFS is pH buffering. Through 

repeated applications, a pH of 7.0 is in reach of nearly any 

soil. Soil organic carbon content gives a picture of large 

changes in soil fertility over long term. BFS has shown to 

improve the growth of all the plants under test, as well as 

resulted in increase yields. BFS not only increased yields 

but also improves soil quality, and reduces soil acidity. 

The research provided a systematic monitoring of soil 

physico-chemical properties as affected by specific 

nutrient management practices in BFS amended soils. 

Brewery sludge can be directly amended with soil without 

any further treatment. Composting and Co-Composting is 

also not required for BFS. Sun dried BFS can be directly 

applied to soil as it is a high source of nutrients and no 

detrimental effects in soil and plant because the heavy 

metals were below detectable levels in the present study. 

  
Table -2 Comparison of fruit weight of chilly plant under 

two categories 
Category 

1(BFS+FYM) 

Fruit 

weight(gm) 

Category 

2(BFS) 

Fruit 

weight(gm) 

B1 1.0 D1 0.9 

B2 1.6 D2 1.2 

B3 1.8 D3 1.6 

B4 1.0 D4 0.9 

B5 - D5 - 

B6 - D6 - 

B7 - D7 - 

B8 - D8 - 

B9 - D9 - 

B10 0.6 D10 0.6 

B11 - D11 - 

BI 1.6 DI 1.6 

 

Table – 1 Pattern of arrangement of test pots of Spinacia oleracia & Capsicum annum L 

Bfs-Beer Factory Sludge, Fym-Farmyard Manure, Inf-Inorganic Fertilizer, A& C-Spinacia Oleracia, B&D- Capsicum Annum L 

Treatment Sample  

code 

Category -1 Sample code Category-2 

Soil (gm) BFS+FYM  

(gm) 

 

Soil (gm) BFS  

(gm) 

T1(9:1) A1, B1 2700 300 C1, D1 2700 300 

T2(8:2) A2, B2 2400 600 C2, D2 2400 600 

T3(7:3) A3, B3 2100 900 C3, D3 2100 900 

T4(6:4) A4, B4 1800 1200 C4, D4 1800 1200 

 T5(5:5) A5, B5 1500 1500 C5, D5 1500 1500 

T6(4:6) A6, B6 1200 1800 C6, D6 1200 1800 

T7(3:7) A7, B7 900 2100 C7, D7 900 2100 

T8(2:8) A8, B8 600 2400 C8, D8 600 2400 

T9(1:9) A9, B9 300 2700 C9, D9 300 2700 

T10(Control 

soil) 

A10, B10 3000 - C10,D10 3000 - 

T11(0:10) A11, B11 - 3000 C11, D11 - 3000 

Control+INF) AI, BI 3000+INF - CI, DI 3000+INF - 
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Fig.1(a) 

 

 
Fig.1(b) 

 

 
Fig.1(c) 

 

 
Fig.1(d) 

 
Fig.1(e) 

 

 
Fig.1(f) 

 

Fig.1 Summary of results of germinated Spinacia oleracia 

and capsicum annum seeds in experimental pots 
 

REFERENCES  
 

[1] Ahmadi Hemmat, Vahid Akbarpour, Farshad Dashti and Abdolati 

Shojaeian, 2010, Effect of different levels of nitrogen fertilizer on 

yield, nitrate accumulation and several quantitative attributes of five 

Iranian spinach accessions, vol.  8(4), pp. 468-473. 

[2] Amir hossein, Khoshgoftarmanesh, Rainer schulin, L.Rufus chaney, 

Bahareh daneshbaksh and Majid Afyuni, 2010, Micro nutrient 

efficient genotypes for crop yield and nutritional quality in 

sustainable agriculture, Agronomy for sustainable development, pp. 

83-107. 

[3] S. Babel, J.Sae-tang and A.Pecharaply, 2009, Anaerobic co 

digestion of sewage and brewery sludge for biogas production and 

land application, International journal of environmental science and 

technology, pp. 131-140.  

[4] A. Blum and S. Feigenbaum, 1969, The effect of soil fertility on 

hybrid grain sorghum grown under conditions favouring maximum 

yield, Qualitas plantarum et materiae vegetabiles, pp. 273-285. 

[5] Cihat Kutuk and Gokhan Cayci, 2000, Effect of Beer factory sludge 

on yield components of wheat and some soil properties, Bilderi 

Ozetleri, pp. 1-4. 

[6] Cihat Kutuk, Gokhan Cayci, Abdullah Baran, O uz Ba Kan and 

Roger Hartmann, 2003, Effects of beer factory sludge on soil 

properties and growth in sugar beet (Beta vulgaris saccharifera L.), 

Bio Resource Technology, pp. 75-80. 

[7]  C. M. Craft and E. B. Nelson 1996, Microbial properties of 

composts that suppress damping – off and root rot of creeping bent 

grass caused by pythium graminicola, Applied and Environmental  

Microbiology, vol 5, pp. 1550-1557. 

[8] W. A. Dick and E. I. McCoy, 1993, Enhancing soil fertility by 

addition of compost. In: Hoitink, H. A. J., Keener, H. M. editors. 

Science and engineering of composting: design, environmental, 

microbiological and utilization aspects. Worthington, Ohio: The 

Reaissance Publications, pp. 623-44. 

0

10

20

30

40

50

60

P
la

n
t 

d
ry

 w
e

ig
h

t(
g

m
) 

Spinacia oleracia 

Category 1(BFS+FYM)

Category 2(BFS)

0

10

20

30

40

50

60

C
h

lo
ro

p
h

y
ll

co
n

te
n

t(
U

g
/m

l Spinacia oleracia 

Category 1(BFS+FYM)

Category 2(BFS)

0

10

20

30

40

50

60

P
la

n
t 

h
ie

g
h

t(
cm

) 

Spinacia oleracia 

Category 1(BFS+FYM)

Category 2(BFS)

0

10

20

30

40

50

60

P
la

n
t 

d
ry

 w
e

ig
h

t(
g

m
) 

Capsicum annum 

Category 1(BFS+FYM)

Category 2(BFS)

0

10

20

30

40

50

60

C
h

lo
ro

p
h

y
ll

co
n

te
n

t(
U

g
/m

l)
 Capsicum annum 

Category 1(BFS+FYM)

Category 2(BFS)

0

10

20

30

40

50

60

P
la

n
t 

h
ie

g
h

t(
cm

) 

Capsicum annum 

Category 1(BFS+FYM)

Category 2(BFS)



 

 

 

 

Copyright © 2015 IJRAS, All right reserved 

46 

 

International Journal of Research in Agricultural Sciences 

Volume 2, Issue 1, ISSN(Online): 2348 – 3997) 

 

[9] M. L. Jackson, 1973, Soil chemical analysis prentice hall india 

pvt.Ltd, New delhi, Second Indian reprint, pp. 459. 

[10] Jin hee park, dane lamb, Periyasamy paneerselvam, Girish 

choppala, Nanthi Bolan, Jae-woo chung, volume 185, 30 january 

2011, Journal of hazardous materials, Role of organic amendments 

on enhanced bioremediation of heavy metal(loid) contaminated 

soils, pp 549-574. 

[11]  K. Kanagachandran and R. Jayaratne. 2006, Utilization potential of 

brewery waste water sludge as an organic fertilizer, Journal of 

Institute of Brewing, vol. 112(2), pp. 92-96. 

[12] Keith Paustian William, j. Parton and jan person, 1992, soil science 

society of American journal, vol, modeling soil organic matter in 

organic amended and nitrogen fertilized long term plots, pp 5-10. 

[13] J. Larsen Kirk, Purrington, Foster, Brewer, R. Susan, Taylor and H. 

Douglas, 1996, Influence of sewage sludge and fertilizer on the 

ground beetle (Coleoptera: carabidae) fauna of an old  field 

community, Journal  of Environmental Entomology, vol. 25,  pp. 

452-459.  

[14] O. Luque, O.Bracho and T. W. Maier, 1990, Utilization of brewery 

waste water sludge for soil improvement, Technology of master 

brewers association.Am, pp 5-9. 

[15] Mohammad Ajmal and Ahsan Ullah Khan, 2003, Effects of 

brewery effluent on agricultural soil and crop plants, Journal of 

Ecological and Biological, vol. 33, pp, 341-351. 

[16] A. O. Mohimi, K. E. Ekpo and M. E. Chukwuedo, 2010,  Economic 

importance and application options of some industrial sludge 

conditioned by different treatment methods, African Journal of 

Biotechnology, vol 7, pp. 2434-2440. 

[17] Nihal Erdem and Sonay Sozudoru, 2002, Effect of brewery sludge 

amendments on some chemical properties of acid soil in pot 

experiments, Journal of Bioresource Technology, vol .84, pp.271-

273. 

[18] A. Nino, A. Rivera and A. Ramirez, 2012, Production of organic 

fertilizer with macro-micro nutrients from the solid waste generated 

at home, European journal of experimental biology, pp.199-205.  

[19] R. A. Oluwu, M. O. Osunndiya, C. T. Onwordi, A. A. Denloye, C. 

G. Okoro, O. O. Tovide, A. O. Majolagbe, O. A. Omoyeni and 

Moro, 2012 Pollution status brewery sewage sludge in lagos, 

International journal of research and reviews in applied sciences,  

pp. 159. 

[20] E. R. Orhue, A. U. Osaigbovo, O. Osahon and E. Denni, 2005, 

Growth of Maize (Zea mays L.) and Changes in some chemical 

properties of an ultisol amended with brewery effluent. Afri. J. 

Biotech., 4(9) pp. 973 – 978. 

[21] I. Ortas and R. Lal 2014, American journal of experimental 

agriculture, long term fertilization effect on agronomic yield and 

soil organic carbon under semi arid Mediterranean region. Pp. 

1086-1102. 

[22] S. Ramana, A. K. Biswas, A.B. Singh and R. B. R.  Yadava, 2002, 

Relative efficacy of different distillery effluents on growth, nitrogen 

fixation and yield of ground nut, Bio resource technology, pp. 117-

121. 

[23] Sajid Masood, Tayyaba Naz, M. Tariq Javed, Ijaz Ahmed, Habib 

ullah and Muhammed iqbal, 2014, Effect of short term supply of 

FYM on maize growth and soil parameters in pot culture, Archives 

of agronomy and soil science, pp. 337-347.  

[24] M. A. Sanchez-Monedero, A. Roig, C. Paredes and M. P. Bernal, 

2001, vol. 78, bioresource technology, nitrogen transformation 

during organic waste composting by the Rutgers system and its 

effects on pH, EC and maturity of the composting mixtures, pp. 

301-308. 

[25] K Senthilraja, P.Jothimani and G.rajannan, 2013, vol 1, 

international journal for life sciences and educational research, 

effect of brewery waste water on growth and physiological changes 

in maize, sunflower and sesame crops, pp. 36-42. 

 

AUTHOR’S PROFILE 
 

Ms. Ramya. N 
Is completed her M.Sc, in biotechnology in 2007.i have 

done my M.Phil in 2011 in GITAM and submitted my 

Phd thesis in february 2015.  
E- mail: ramyananda85@gmail.com 

Ms. Karuna. Y 
Is Research scholar in the Department of 

Environmental Sciences, Andhra University, 

Visakhapatnam. She has passed M.Sc, B.Ed and 

M.Phil in GITAM. She is also pursuing Ph.D degree in 

Environmental Sciences. She has published the research paper in many 

national and international journals. E- mail: karuna.1428@gmail.com 

 

 


	I. Introduction
	II. Materials and Methods
	A. Study area
	B. Analysis of physico - chemical properties
	C. Heavy metal analysis
	D. Growth and bio chemical parameters
	E. Dry weight measurement
	F. Statistical analysis

	III. Results and Discussion
	IV. Conclusion

