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Abstract The characterization with respect to con-
centration of nutrients in urine from different catego-
ries of cattle (Holstein Friesian, local cow, ox) and
including buffalo were conducted in this study with
an objective of characterized cattle urine and to study
the changes in nutrient composition of cattle urine
when stored under open and closed condition. The
collected urine samples of about ten sample size from
each category from different farm cattle sheds during
early morning hours have been performed in labora-
tory and pilot scale. The parameter tested were major
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plant nutrients (viz. total N, Pand K), secondary plant
nutrients like Ca, Mg, S and also Na and the anions
like CO,, HCO, and CT,, the cationic micronutrients
like Cu, Zn, Mn and Fe. An incubation study was
conducted by kept the some portion of the samples
of cattle urine under open and closed condition. Af-
ter 30 and 60 days after incubation (DAI) draw the
urine sample and subjected for characterization to
know the changes in the chemical transformation as
well as loss from the stored urine samples.

Initially the pH of the urine from all four catego-
ries was acidic in reaction viz. 6.04, 5.97,6.09 and 6.17
for HF, cow, ox and buffalo urine samples respectively.
The electrical conductivity recorded 7.65, 7.36, 7.55
and 7.58 dSm™' for HF, cow, ox and buffalo urine
samples respectively. The concentration of nitrogen
varied from 0.20 to 0.34, 0.21 t0 0.35,0.22 to 0.35 and
0.21 to 0.37% with an average value of 0.28, 0.26, 0.28
and 0.28% respectively. Later on 30 and 60 DAIT all the
samples from different categories recorded alkaline in
reaction. The loss of nitrogen content was recorded
in case of openly incubated condition as compared
to closed condition.

Keywords Cattle, Buffalo, Urine, Nutrients, Incuba-
tion.

Introduction

India is endowed with huge livestock population. In
2003, it had over 464 million livestock heads. This
vast number is deployed primarily to produce food
(milk and meat), fiber (wool) and energy for work.
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However, in the process of food production some by-
products are also produced. Urine is an important by-
product of livestock, it is used as manure. Tradition-
ally organic farming has been the agricultural prac-
tice in India, Intake of toxic substances in human be-
ings and animals has increased due to chemical in-
puts in agriculture. People are now seriously con-
cerned with the protection of our environment and
even more about safe guarding their health.

As the world is becoming sensitive towards is-
sues of environment, ecology and chemical in agri-
culture, the new era has come to think the alternative
for chemical fertilizers, pesticides, petroleum products
and environment destruction parameters. The aver-
age production of cow urine/day/cow is 5-6 liters. In
total approximately 95-102 crore liters of cow urine is
produced every day. Proper management of cow dung
and cow urine can save precious foreign exchange
and provide with pollution free energy and thereby
maintaining ecological balance. Cow urine has been
described to be the most effective substance or se-
cretion of animal origin with innumerable therapeutic
values as well as its nutritive values.

Long term studies indicated that the balanced
use of only NPK fertilizers could not maintain high
yield levels because of emergence of other second-
ary and micro- nutrient deficiencies and deterioration
in soil physical eco-system.

These threats are crosion of biodiversity and
change of climate marching towards desertification
and environmental, soil, air, water and food pollution.
Hence, there is now a great concern to maintain soil
health and protect environment by popularizing eco-
friendly and cost effective organic manures.

In fact, organic agriculture is a holistic way of
farming with an aim of concerving the natural re-
sources through the agronomic practices and the use
of locally available low cost inputs in order to main-
tain soil fertility and conserve the rich bio-diversity
to provide safe clean water, air and to achieve eco-
nomical sustainability.

Due to the prohibitive cost of chemical fertiliz-
ers, majority of Indian farmers who are mostly mar-

ginal and small, do not apply the recommended dose
of fertilizers. They are using indigenous organic ma-
nures as sources of nutrients.

The nutrients in urine are in the forms which are
readily available to plants. The nitrogen is in the form
of urea which readily degrades to ammonium and ni-
trate forms and phosphorus, potassium and sulfates
are in ionic forms. This makes urine a unique biogenic
fertilizer.

The greatest challenge facing mankind in the
world in the twenty first century is to produce the
basic necessities of food,fodder, fiber, fuel and other
raw materials from 0.14 ha or less land per capita. The
nutrient turn over in soil plant continuum concept is
considerably high under intensive cropping; neither
the chemical fertilizers nor the basic or biological
sources alone can achieve production sustainability.
The judicious use of naturally available resources like
cattle urine help in maintaining yield stability through
correction of marginal deficiencies of secondary and
micro-nutrients, enhancing efficiency of applied nu-
trients and providing favorable soil chemical and
physical conditions and reducing the environmental
pollution.

Materials and Methods

In order to assess the nutritive value of cattle and
buffalo urine and their changes in composition when
incubated under open and closed conditions were
conducted during the year 2011-12. The urine samples
were collected from farm house at GKVK, University
of Agricultural Sciences, Bangalore and
Doddaballapura area. The sample size was taken from
all the categories of cattle.

After collection, the urine samples were subjected
to analyzed for all the quality parameters on the initial
day itself, then 50% sample of the volume of cattle
urine (indigenous cow, crossbreed cow, ox and buf-
falo) were kept in closed containers at room tempera-
ture in 1000 ml poly propylenr screw capped contain-
ers and the remaining 50% of the samples were kept
under open condition to monitor the changes in the
chemical properties of urine under closed and open
conditions. The samples from the containers incu-



Table 1. Chemical composition of urine samples from different types of cattle at initial stage.

Hostine Freshian.
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*Average of ten samples; HF-

Mean values* Range
Indigenous Indigenous
SI. No.  Parameters HF Cow Ox Buffalo HF Cow Ox Buffalo

1. pH 6.04 5.97 6.09 6.17 6.69-7.10 5.23-6.35 5.37-6.65 6.69-7.16
2. EC (dS/m) 7.65 7.36 7.55 7.58 7.52-9.10 6.75-8.19 6.69-8.38 7.52-9.17
3. N (%) 0.28 0.26 0.28 0.28 0.20-0.34 0.21-0.35 0.22-0.35 0.21-0.37
4. PO, (%) 0.17 0.18 0.18 0.17 0.13-0.21 0.15-0.23 0.15-0.23 0.12-0.21
5. K,0 (%) 0.22 0.21 0.22 0.22 0.19-0.25 0.19-0.23 0.18-0.26 0.02-0.22
6. Na (%) 0.19 0.20 0.19 0.13 0.09-0.30 0.09-0.39 0.09-0.30 0.09-0.19
7. Ca (meg/l) 22.80 19.60 20.60 22.60 16.00-12.00 16.00-22.00 16.00-24.00 16.00-30.00
8. Mg (meg/l) 49.78 43.26  31.19 48.40 41.48-61.23 33.58-51.36 26.29-37.43 35.56-59.26
9. S (%) 0.077  0.08 0.08 0.07 0.06-0.09 0.07-0.10 0.067-0.11  0.06-0.09
10. CO, (meq/l) - - - - - - - -

11. HCO-, (meq/l)  10.62  9.73 10.50 11.01 6.40-15.36 6.40-14.08 6.40-15.36  7.68-15.36
12. CI (meg/l) 32.17  30.39  31.19 32.44 27.18-36.98 26.29-37.87 26.29-37.43 28.07-37.87
13. Zn (mg/l) 18.2 17.66  18.32 18.20 19.40-16.40 16.40-19.80 15.80-19.80 16.4-19.8
14. Fe (mg/l) 121.68 121.6  121.38 121.56 118.2-127.2 118.80-125.80 117.80-124.60 117.8-125.8
15. Mn (mg/l) 21.78  21.72  22.48 22.86 17.40-25.40 17.40-26.60 17.80-25.40 17.40-25.40
16. Cu (mg/l) 35.49 35.85 34.21 35.39 29.22-39.84 29.22-39.84 31.22-37.96 29.08-39.70

bated under both closed and opened conditions were
drawn on 30 and 60 days after incubation and ana-
lyzed the chemical properties.

The pH was determined by potentiometric method
using pH meter with glass electrode as described by
Manivasakam [1]. Electrical conductivity was deter-
mined by using digital conductivity bridge [1]. The
total nitrogen was determined by Kjeldahl digestion
and distillation method as described by Piper [2], the
total phosphorus in urine samples estimated by di-
acid digestion and vanadomolybdate yellow color
method [2] and the total potassium and sodium by
diacid digestion and flame photometer method [2].
The secondary nutrients like calcium and magnesium
determined by versenate titration method where as
sulfur by turbidimetry [1]. Anionic parameters like
carbonate and bicarbonate by titration method using
phenolphthalein indicator, chloride by Winkler’s
method using potassium chromate as indicator as
described by Manivasakam [1]. The cationic micro-
nutrient like Fe, Zn, Cu and Mn were estimated by
atomic absorption spectrophotometry as described
by Manivasakam [1].

The analysis and interpretation of the data were
done using simple statistical methods like range, av-

erage or mean of the data. A repeated measurement
analysis of variance was thus performed on the data.
Asin 2010-2011, the effects of types of animal, dura-
tion of incubation, day of collection and their first-
order interaction on urine containing plant nutrient
concentration were determined. In the single urine
collection during 2010-2011, the data were analysed
according to a one-way analysis of variance to deter-
mine the effect of type of animal on urine containing
plant nutrient concentration.

Results and Discussion

The chemical composition of cattle urine samples of
HF (Holstein Friesian), local cow, ox and buffalo was
found to vary to some extent.

The urine samples from different categories of
cattle viz. HF, cow, ox buffalo showed the pH ranging
from 6.69 t0 8.10, 5.23 t0 6.35, 5.37 to 6.65 and 6.69 to
8.16. The electrical conductivity ranged from 7.52 to
9.10,6.75t0 8.19,6.69 to 8.38 and 7.52t09.17 dS m"!
for HF, cow, ox and buffalo’s urine samples respec-
tively which is due to the presence of more salts in
the grasses they consume (Table 1). There was slight
difference in the concentration of nitrogen among the
different types of cattle (0.28, 0.26, 0.28 and 0.28% in
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Table 2a. Changes in chemical composition of urine samples from different types of cattle incubated under open condition.
Values in the parenthes are average of ten samples; DAI-Days after incubation; HF - Hostine Freshian.

HF Cow
SI. No. Parameters Initial 30 DAI 60 DAI Initial 30 DAI 60 DAI
1. pH 6.69-8.10 8.57-9.21 8.74-9.39 5.23-6.35 8.49-9.23 8.66-9.41
(6.04) (8.93) (9.11) (5.97) (8.89) (9.07)
2. N (%) 0.20-0.34 0.16-0.27 0.16-0.27 0.21-0.35 0.17-0.27 0.17-0.27
(0.28) (0.22) (0.22) (0.26) (0.22) (0.22)
3. PO, (%) 0.13-0.21 0.14-0.19 0.14-019 0.15-0.23 0.15-0.21 0.15-0.21
(0.17) (0.16) (0.16) (0.18) (0.18) (0.18)
4. K,0 (%) 0.19-0.25 0.17-0.19 0.19-0.21 0.19-0.23 0.17-0.20 0.18-0.22
(0.22) (0.18) (0.20) 0.21 (0.18) (0.20)
5. CO, (meg/l) - 10.00-24.00 11.63-27.91 - 10.00-24.00 11.63-27.91
(16.60) (19.30) (16.40) (19.07)
6. HCO, (meq/l) 6.40-15.36 37.31-56.42 34.98-52.90 6.40-14.08 47.32-58.24  44.36-54.60
(10.62) (51.23) (48.03) (9.73) (52.60) (49.31)
7. Zn (mg/l) 19.40-16.40 13.28-15.55 “12.48-14.61 16.40-19.80 2.80-16.04 12.03-15.07
(18.2) (14.69) (13.81) (17.66) (14.84) (13.94)
8. Fe (mg/l) 118.2-127.2 95.74-103.03 89.97-96.82 118.80-125.80 95.42-100-93 89.66-94.84
(121.68) (98.56) (92.61) (121.6) (98.32) (92.39)
9. Mn (mg/l) 17.40-25.40 14.09-20.57 13.24-19.33  17.40-26.60  14.42-20.57 13.55-19.33
(21.78) (17.64) (16.58) (21.72) (18.21) (17.11)
10. Ca (mg/l) 29.22-39.84 23.67-32.27 22.24-30.32 29.22-39.84  25.29-30.75  23.76-28.89
(35.49) (28.75) (27.01) (35.85) (27.71) (26.04)

urine from HF (Holstein Friesian), cow, ox and buffalo’s
respectively) whereas the phosphorus (0.17,0.18,0.18
and 0.17%) and potassium content (0.22, 0.21, 0.22
and 0.22%) in urine samples were not found to differ
much among the types of cattle. Similar findings were
also observed by Hoogendoorn et al. [3] and Yawalkar
et al. [4]. The calcium content was slightly more in
urine samples of HF (Holstein Friesian) and buffalo
(22.80 and 22.60 meqL") when compared to cow and
0x (19.60 and 20.60 meqL™"). This might be due to the
quantity of food consumed by these animals. It also
contains high amount of magnesium (49.78, 43.26,
31.19 and 48.40 meqL." respectively) and sodium (0.19,
0.20, 0.19 and 0.13% respectively). The cattle urine
had appreciable amount of anions like sulfate, car-
bonate, bicarbonate and chloride. The concentration
of micronutrients like zinc, manganese, iron and cop-
per were also found to be in appreciable quantity
which may be because of consumption of mineral salts
along with the feed and excess of which was dis-
charged through urine.

In open condition, the pH ranged from 8.57 to
9.21,8.49t09.23, 8.52t09.19 and 8.64 t0 9.24 with a
mean value of 8.93, 8.89, 8.85 and 8.92 in samples from

HE cow, ox and buffalo respectively. In closed condi-
tion, the pH ranged from 8.48 t09.12, 8.40t0 9.14, 8.43
t09.10 and 8.55 t0 9.15 with mean value of 8.84, 8.80,
8.76 and 8.83 for urine samples of HF, local cow, ox
and buffalo respectively. The pH of urine samples
from different categories of cattle viz. HF (Holstein
Friesian), cow, ox and buffalo has increased slightly
and was alkaline in reaction. There was a gradual in-
crease in pH of urine samples with increase in dura-
tion of incubation. This may be due to conversion of
uric acid to ammonia during incubation and also for-
mation of carbonate compounds. Similar findings were
reported by Liu Zhigang et al. [5] (Tables 2a and 2b).

In open condition the concentration of nitrogen
varied from 0.16t0 0.27,0.17t0 0.27,0.16 to 0.28 and
0.17 t0 0.29% with an average value of 0.22,0.22,0.21
and 0.22%. The phosphorus concentration varied from
0.14t00.19,0.15t00.21,0.15t0 0.21 and 0.14 t0 0.19%
with mean value of 0.16,0.18, 0.18 and 0.16% respec-
tively for samples from HF, cow, ox and buffalo re-
spectively. The potassium content varied from 0.17
t00.19,0.17t00.20,0.17 t0 0.20 and 0.17 to 0.19% with
an average value of 0.18% in urine samples of all the
four categories of cattle (Tables 2a and 2b). The nitro-
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Table 2b. Changes in chemical composition of urine samples from different types of cattle incubated under open condition.
Values in the parentheses are average of ten samples; DAI- Days after incubation.

Ox Buffalo
SI. No. Parameters Initial 30 DAI 60 DAI Initial 30 DAI 60 DAI
1. pH 5.37-6.65 8.52-9.19 8.69-9.37 6.69-8.16 8.64-9.24 8.81-9.42
(6.09) (8.85) (9.030 (6.17) (8.92) (9.09)
2. N (%) 0.22-0.35 0.16-0.28 0.16-0.28 0.21-0.37 0.17-0.29 0.17-0.29
(0.28) (0.21) (0.21) (0.28) (0.22) (0.22)
3. PO, (%) 0.15-0.23 0.15-0.21 0.15-0.21 0.12-0.21 0.14-0.19 0.14-0.19
(0.18) (0.18) (0.18) (0.17) (0.16) (0.16)
4. K,0 (%) 0.18-0.26 0.17-0.20 0.18-0.22 0.02-0.22 0.17-0.19 0.18-0.21
(0.22) (0.18) (0.20) (0.22) (0.18) (0.20)
5. CO, (meg/l) - 10.00-22.00 11.63-25.58 - 12.00-24.00 13.95-27.91
(15.20) (17.68) (17.20) (20.00)
6. HCOr, (meg/l) 6.40-15.36 47.32-58.24  44.36-54.60  7.68-15.36  44.59-55.51 41.80-52.04
(10.50) (52.60) (49.31) (11.01) (51.05) (47.86)
7. Zn (mg/l) 15.8-19.8 13.28-16.04 12.48-15.07 16.4-19.8 13.28-16.04 12.48-15.07
(18.32) (14.30) (13.44) (18.20) (14.74) (13.85)
8. Fe (mg/l) 117.8-124.6  96.23-101.90 90.42-95.75 117.8-125.8 95.42-101.90 89.66-95.75
(121.38) (98.50) (92.55) (121.56) (98.46) (92.52)
9. Mn (mg/l) 17.8-25.4 14.09-21.55 13.24-20.25 17.40-25.40 14.09-20.57 13.24-19.33
(22.48) (17.59) (16.53) (22.86) (18.52) (17.40)
10.  Cu (mg/l) 31.2-37.9 23.67-32.27 22.24-30.32  29.08-39.70 21.667-32.27 22.24-30.32
(34.21) (29.04) (27.29) (35.39) (28.69) (26.96)

gen content was slightly less compared to initial value
which might be due to loss of nitrogen as NH, due to
volatilization at high pH during incubation. Similar
findings were reported by Majumdar et al. [6] Hellstrom

etal. [7] and Jonsson et al. [8]. There was no variation
in the phosphorus and potassium content of urine
samples incubated under open condition. Similar re-
sults were recorded by Jonsson et al. [9].

Table 3a. Changes in chemical composition of urine samples from different types of cattle incubated under closed condition.
Values in the parentheses are average of ten samples; DAI- Days after incubation; HF-Hostine Freshian.

HF Cow
SI. No. Parameters Initial 30 DAI 60 DAI Initial 30 DAI 60 DAI
1 pH 6.69-8.10 8.48-9.12 8.48-9.12 5.23-6.35 8.40-9.14 8.40-9.14
(6.04) (8.84) (8.84) (5.97) (8.80) (8.80)
2. N (%) 0.20-0.34 0.19-0.31 0.19-0.32 0.21-0.35 0.20-0.32 0.20-0.32
(0.28) (0.25) (0.26) (0.26) (0.25) (0.26)
3. P,0, (%) 0.13-0.21 0.15-0.20 0.15-0.20 0.15-0.23 0.16-0.19 0.15-0.18
(0.17) (0.16) (0.16) (0.18) (0.17) (0.16)
4. K,O (%) 0.19-0.25 0.17-0.22 0.19-0.21 0.19-0.23 0.19-0.22 0.18-0.22
(0.22) (0.20) (0.20) 0.21) (0.20) (0.20)
5. CO, (meg/l) - 9.00-21.60 10.81-25.96 - 9.00-21.60 10.81-25.96
(14.94) (17.95) (14.76) (17.74)
6. HCO, (meg/l) 6.40-15.36 34.70-52.47 33.23-50.25 6.40-14.08 44.01-55.01 42.15-52.68
(10.62) (47.65) (45.63) (9.73) (49.76) (47.66)
7. Zn (mg/l) 19.40-16.40 13.28-15.55 13.61-15.93 16.40-19.80 12.80-16.04 13.11-16.43
(18.2) (14.69) (15.05) (17.66) (14.84) (15.20)
8. Fe (mg/l) 118.2-127.2  97.40-104.81 94.82-102.04 118.80-125.80 97.07-102.67 94.50-99.96
(121.68) (100-26) (97.62) (121.6) (100.02) (97.37)
9. Mn (mg/l) 17.40-25.40 14.110-20.60 13.83-20.18 17.40-26.60 14.43-20.60 14.14-20.18
(21.78) (17.66) (17.31) (21.72) (18.23) (17.86)
10.  Cu (mg/l) 29.22-39.84 23.71-32.33 22.44-30.60  29.22-39.84 25.33-30.80 23.98-29.15
(35.49) (28.80) (27.26) (35.85) (27.76) (26.27)
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Table 3b. Changes in chemical composition of urine samples from different types of cattle incubated under closed condition.
Values in the parentheses are average of ten samples; DAI- Days after incubation.

Ox Buffalo
SI. No. Parameters Initial 30 DAI 60 DAI Initial 30 DAI 60 DAI
1. pH 5.37-6.65 8.43-9.10 8.43-9.10 6.69-8.16 8.55-9.15 8.55-9.15
(6.09) (8.76) (8.76) (6.17) (8.83) (8.83)
2. N (%) 0.22-0.35 0.19-0.32 0.19-0.33 0.21-0.37 0.19-0.34 0.29-0.35
(0.28) (0.24) (0.25) (0.28) (0.26) (0.27)
3. PO, (%) 0.15-0.23 0.15-0.22 0.15-0.22 0.12-0.21 0.15-0.20 0.14-0.20
(0.18) (0.19) (0.19) (0.17) (0.17) (0.16)
4. K,O0 (%) 0.18-0.26 0.18-0.22 0.11-0.22 0.02-0.22 0.18-0.22 0.18-0.22
(0.22) (0.20) (0.20) (0.22) (0.21) (0.20)
5. CO, (meq/l) - 9.00-19.80 10.81-23-79 - 10.80-21.60 12.98-25.96
(13.68) (16.44) (15.48) (18.60)
6. HCO, (meg/l)  6.40-15.36 44.01-54.16 42.15-51.87 7.68-15.36 41.47-51.62 39.71-49.44
(10.50) (48.92) (46.85) (11.01) (47.48) (45.47)
7. Zn (mg/l) 15.8-19.8 13.28-16.04 13.61-16.43 16.4-19.8 13.28-16.04 13.61-16.43
(18.32) (14.30) (14.65) (18.20) (14.74) (15.10)
8. Fe (mg/l) 117.80-124.60 97.89-103.66 95.31-100.92 117.8-125.8 97.07-103.66 94.50-100.92
(121.38) (100.20) (97.55) (121.56) (100.17) (97.52)
9. Mn (mg/l) 17.8-25.4 14.110-21.57 13.83-21.14 17.40-25.40 14.110-20.60 13.83-20.18
(22.48) (17.61) (17.26) (22.86) (18.54) (18.16)
10. Cu (mg/l) 31.22-37.96 23.71-32.33 22.44-30.60 29.08-39.70 23.71-32.33 22.44-30.60
(34.21) (29.09) (27.53) (35.39) (28.74) (27.20)
The concentration of carbonates and bicarbon-  Conclusion

ates has increased appreciably. Increase in concen-
tration of carbonates and bicarbonates may be be-
cause of diffusion of atmospheric carbon dioxide into
urine samples and its conversion to carbonates and
bicarbonates, The micronutrients like zinc, manganese,
iron and copper were found to decrease with time.
This may be because of increase of pH of urine to the
alkaline range and the conversion of Zn, Fe, Mn and
Cu to insoluble carbonate salts [6, 8].

The loss of nitrogen was found to be slightly
less in samples incubated under closed condition than
open condition as there was less chance for hydroly-
sis reactions. There was no much variation in phos-
phorus and potassium content in urine samples of
different age groups incubated under both open and
closed condition at 30 and 60 days. Similar results
observed by Palmquist, and Jonsson [10]. The car-
bonates and bicarbonates content were found to in-
crease with time of incubation but the values were
less when kept under closed condition compared to
open condition as there was less scope for diffusion
of carbon dioxide into urine and its conversion to
carbonates and bicarbonates (Tables 3a and 3b).

The fresh urine from different categories of cattle were
acidic in reaction, had appreciable amount of soluble
salts, primary and secondary and micronutrients. The
pH of urine samples of all categories turned to alka-
line reaction with time. There was slight difference in
the concentration of nitrogen among the different
types of cattle. The calcium content was slightly more
in urine samples of HF (Holstein Friesian) and buffalo
when compared to cow and ox. The nitrogen content
was slightly less compared to initial value under open
condition which might be due to loss of nitrogen as
NH, due to volatilization at high pH during incuba-
tion. There was no variation in the phosphorus and
potassium content of urine samples during incubated
periods.
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