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Introduction

U Urbanization is essentialfor social developmentbut considered
asa curse,whenthe wastesit generatess considered

U One of the huge waste generatedby high density population of
urban centers is anthropogenic waste from clossetesthrough
Internal drainage system

U It consistsof human urine, kitchen wastes,faecal matter and
large quantity of water-disposedof indiscriminately.
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We are in the midst of problems

U Shortageand escalatingcostof fertilizers
U Growingdemandfor fertilizers

U Nutrient deficienciesin solls

U Declinedyield of crops
U Decreasedhvailability of goodquality water

U Increased production of highly polluting industrial
wastes,posingdisposalproblems
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PLANT NUTRIENTS 'PILING UP:IN URBAN AREAS
(UN SCIENTIFIC & NEGILIGANTRECYCLING)

Chemical fertilizers

1. 50% Nutrients transported to
urban areas.

2. Only 2% is recycled to fields.

3. Nutrient supply mostly
through unbalanced use of
chemical fertilizers.

4. Animal residues

Animals
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India - 179 million cubic meters of sewageand 4 million tons of sludge
eachyear

Combinednutrient contribution of 2.4 lakh tons of N, 13 lakh tons of
P,O; and 12 lakh tons of K,O besides12lakh tons of organic carbon
most of which are being wasted leading pollution of soil and water
bodies.

Nearly 50% of the nutrients is from urine and there is a huge
potentiality of anthropogenic wastesasa supplementto fertilizers.

The only alternative to addressthese problems is to go for scientific
use of Anthropogenic Liquid Wastes in agriculture through Ecosan
approach.

In depth research on use of anthropogenic wastes in agriculture and
Its social/economic/environmentalimpact hasto be considered
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Objectives:

U Characterization of human urine for Iits
nutrients potential.

U Agronomic evaluation of anthropogenic wastes
for crop production and its impact on yield and
qguality of crops.

U To study the short and long-term impact of
anthropogenicwasteson soll properties.

U To work out cost economics of use of
anthropogenicwastesfor crop production.



Methodology:-

A. Characterization of human urine for nutrients composition.

Ecosan toilet

iy
Collection
.

Nutrient
analysis



B. Onstation experiments (2002011)
Location UAS ,GKVKBangalore

Treatments Nine/ten treatments & 3replications

Crops
2009Frenchbean,finger millet, field bean,tomato and brinjal

2010 Bhendi Aerobic rice, finger millet, maize, field bean,
cowpea andsoybean

2011 Clusterbean and marigold

No. of experiments 14



c) Farmerso Field tri

U Location- Nagasandra

U No. of experiments 1 (4 crops)
U Crops1 Ash gourd, French bean,pole beanand pumpkin
U Treatments:14
Nutrient sources:

V FYM alone

V Fertilizers
V Human urine
V

Cow urine




d) Green house experiment

Location: GKVK, Bangalore

Soils types: Red, Laterite and Black soils

Test crop: Tomato

Number of treatmentsi Nine
(Recommended dose, 1.5 times and 2 times the RDN through urine)

(e) Fertigation studies in Tomato

Location: GKVK, UAS, Bangalore
Test crop- Tomato

Treatments: Nine

Nutrient sources:

0 Human Urine

U Cow Urine

U Jeevamrutha




Tablel Composition of humanurine

Parameters Range
pH 4.266.81
EC dSm) 5.648.75
N (%) 0.21-0.55
P,O: (%) 0.11-0.30
KO (%) 0.120.25
Ca (Mmeq/l) 6.00-26.00
Mg (meg/l) 15.8043.50
S(%) 0.07/0.22
HCO;(meg/l) 5.1216.64
Ci(medg//l) 22.7238.76
Na (%) 0.120.34
Zn (mg/l) 16.2023.80
Fe (mg/l) 98.60164.80
Mn (mg/l) 17.8027.00
Cu (mg/l) 41.8048.78




Collection of urine at GKVK

Gents toilet at college

Collection points




Table 2: Effect of human urine (HU), cow urine (CU) and FYM+ human urine on yield of crops

during 2009-2011.

Quantity of human urine/cow
urine required to supply

Yield ( t ha?)

Crop RDF recommended dose of nitrogen
(Kg ha?)
HU (I hat) CU (I hal) Control HU CuU FYM+HU

2009
French beans* 63:100:75 33333 50000 1.19 3.99 2.41 4.87
Field bean* 25:50:25 8333 12500 1.73 4.61 4.04 4.61
Tomato * 250:250:250 83333 125000 16.6 28.3 27.6 29.6
Brinjal* 125:100:50 41667 62500 9.2 32.5 29.8 33.6
Bhendt 125:750:63 41667 62500 7.0 13.2 12.3 13.7

Finger millet 100:50:50 33333 50000 2.11 3.78 3.22 6.17
2010
Aerobic rice 100:50:50 33,333 50,000 1.12 2.63 1.92 2.74
Finger millet 100:50:50 13,333 20,000 1.47 3.22 2.59 3.31
Maize 150:75:40 50,000 75,000 3.89 6.82 6.55 6.89
Cow pea 25:50:75 8,333 12500 0.74 1.02 0.98 1.03
Soybean 30:80:38 10,000 15,000 0.56 1.25 1.16 1.52
Field bean* 25:50:25 8,333 12,500 0.63 1.42 1.25 1.44
2011
Clusterbean* 25:75:60 8,333 12,500 5.64 6.74 6.54 6.88
Marigold ** 225:60:60 75,000 1,12,500 5.67 6.67 6.35 6.70

* Fresh vegetable yield
** Flower yield




Impact of human urine on
soll properties.???7?




Table 3: Effect of human urine, cattle urine FYM+HU available
nitrogen, phosphorusand potassiumof soll

Available Available Available
Treatments pH (1:2.5) | EC (dSn1}) Nitrogen Phosphorus Potassium
(kg/ha) (kg/ha) (kg/ha)
Control 5.606.84 0.090.95 | 230.8294.3 | 26.929.3 199.6346.8
Cow urine 6.006.80 0.171.26 | 361.4473.6 | 33.557.8 270.5446.3
Human urine 5.736.85 0.291.36 | 397.9473.6 | 33.965.1 306.0488.9
FYM+HU 6.157.14 0.131.13 | 395.6597.9 | 49.569.6 306.0616.4

Plots treated with human/cattle urine has shown higher pH
& EC level in soil when compared to FYM
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Location- Nagasandra

Nutrient Sources:
V FYM alone

V RDF

V Human urine
V Cow urine

Total number of treatments 14




Table 4: Effect of human urine and cattle urine on fruit/pod yield (t/ha) of
different vegetable crops grown in farmers field

Treatment details Ash French | Pole Pumpkin
gourd bean bean
FYM (Farmyard Manure) alone 19.7 8.7 9.2 19.5
Recommended dose of fertilizer +YM 36.7 13.7 15.8 36.8
RDN through human urine in three split doses+ gypsum 39.2 14.2 17.4 38.7
RDN through cattle urine in three split doses+ gypsum 38.0 14.1 16.6 37.5
S.Em+ 2.01 0.4 0.76 2.02
C.D.(P=0.05) 5.8 1.3 2.22 5.9




Table 5: Effect of human urine and cattle urine on available nitrogen, phosphorus and

potassium(kg hal) content of soil after harvestof vegetablecropsinf a r mfelds 6

~

Ashgourd French bean Pole bean Pumpkin
Treatments avail N | Avail | Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avail.
P,0: | K,0 N | PO | KO| N | PO | KO | N | PO |K,0
T, 269.6 25.3 274.0 | 266.5 | 24.45 | 265.9| 256.2| 23.3 259.0 | 261.0| 22.9 | 257.2
T, 288.0 30.1 | 316.2 | 285.5| 30.62 | 314.5( 289.9( 30.0 | 314.3 | 292.5| 30.0 {317.9
T, 290.9 314 | 3199 291.3 | 32.29 | 324.2| 298.2| 31.8 | 323.7 | 302.2| 31.9 | 330.9
T, 287.0 305 | 317.8 | 288.4 | 31.09 | 321.0| 294.0f 30.6 | 320.3 | 295.6| 30.6 | 324.3
S.Em+ 3.0 0.8 5.7 3.0 0.97 8.8 7.9 1.0 5.8 5.3 1.1 | 104
C.D. (P=0.05) 8.8 2.2 16.5 8.6 2.83 | 25.7 | 23.0 3.0 16.8 15.5 3.1 | 30.3

T,- FYM (Farmyard Manure) alone
T,- Recommended dose of fertilizer ++YM

T,- RDN through human urine in three split doses+ gypsum
T,- RDN through human urine in three split doses+ gypsum
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Results of green house experiments



Table 6: Yield of tomato as influenced by different rates of application of
human urine, cattle urine and fertilizers in different soils

Red soil | Laterite soil | Black soil
Treatments

Fruit yield (kg plant -1)
Control-Recommended dose of NPK 2.2 1.97 2.24

2 times Recommended dose of N througt

fertilizer + Balance P & K 3.5 3.21 3.67
2 times Recommended dose of N through

Human urine + Balance P & K 3.6 3.45 3.33
2 times Recommended dose of N through 36 3.3 345

cattle urine + Balance P & K

S.Em+ 0.17 0.15 0.16
C.D. (P=0.01) 0.70 0.62 0.68




Table 7. Effect of human urine, cow urine and fertilizers on available nitrogen,
phosphorusand potassium(kg hal) contentof different soilsafter harvest of

tomato.
Red soll Laterite soill Black soil
Treatments Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avail. | Avalil.
N P,O: | K,O N P,O: | K,O N P,O: | K,0
ControFRecommended dose of NPK 231.9| 24.5 | 316.1{207.3| 11.0 | 104.3| 356.3| 17.8 | 502.8
2 times Recommended dose of N
through fertilizer + Balance P & K 261.5( 30.7 | 344.7| 225.6| 13.8|119.6/412.0| 21.5 [556.9
2 times Recommended dose of N
through Human urine + Balance P | 262.1| 32.0 | 355.7| 228.6| 14.4 | 123.6| 409.4| 21.5 |549.0
& K
2 imes Recommended dose of N | ) 1 31 g 349 1| 226.3| 14.3 | 120.0 402.2| 20.9 |543.3
through cattle urine + Balance P & K
S.EmN 6.65| 1.3 | 10.3| 58 | 05| 34 | 122| 05 | 11.7
C.D. (P=0.05) 27.25( 5.4 | 42.1| 23.8| 2.2 | 140 50.0| 1.9 | 48.0




Results of fertigation experiment




