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FAROERUZOWT, &1 D 57.8% 13K A 55 &
AR EFH L, 37.3% 237 %2 FH L Tv» 5, RW6(Rukun
Warga I NE& D EIR) & RW7 &, REKESH: (BPABD)
DEIKENF T TBY, 49% DM ZF 0 FKiE % FlH
LTWwb, &<1Z, RW4, 5B X8 Tldgaitii o 70%LL
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Table 1 Proportions of households according to water
facility in the study village

RW No. of Sources of clean water Sanitary facility

(Hamlet) Facilies BPABD'" Well Spring Private Communal
1 361 53.2  46.8 46.8 53.2
2 478 49.8 50.2 44.1 559
3 347 571 429 53.3 46.7
4 351 21.1 789 21.9 78.1
5 306 26.5 735 24.2 75.8
6 554 186 341 473 47.5 52.5
7 231 225 165 61.0 35.1 64.9
8 296 253 747 22.3 77.7
9 242 40.1  59.9 33.9 66.1
Overall
2, 3,166 155 1,182 1,829 1,208 1,958
(HHs)
% 100.0 49 373 57.8 38.2 61.8
Source: Data Potensi Desa/Kelurahan, Desa Petir, Kecamatan Darmaga,
Bogor, 2010

Note:1) BPABD refers to the private company for water supply. 2)
Total number of households (3,166) in this table differs from that of
other village statistics which note 3,160.
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Table 2 Changes in Livestock Population in Bogor Regency 2005-2010

2005 2006 2007 2008 2009 2010
Large animal
Water buffalo 21,434 21,288 16,662 17,710 17,867 19,908
100% 99% 78% 83% 83% 93%
Beef cattle 16,622 14,831 17,502 18,196 17,472 18,068
100% 89% 105% 109% 105% 109%
Dairy cattle 5,435 5,123 5,268 5,907 7,131 7,288
100% 94% 97% 109% 131% 134%
Small animal
Sheep 220,467 229,012 223,253 221,149 278,608 280,798
100% 104% 101% 100% 126% 127%
Goat 120,255 122,064 117,386 106,787 114,732 119,337
100% 102% 98% 89% 95% 99%
Poultry
Broiler 8,257,900 11,864,000 12,756,300 13,775,475 14,363,496 15,771,780
100% 144% 154% 167% 174% 191%
Local chicken 1,233,467 1,201,644 1,007,202 986,348 1,009,186 1,318,299
100% 97% 82% 80% 82% 107%
Layer 3,045,200 3,533,007 3,791,836 3,933,002 4,365,494 4,371,042
100% 116% 125% 129% 143% 144%
Duck 136,018 241,299 150,986 128,197 133,667 137,009
100% 177% 111% 94% 98% 101%

Source : Municipal Government of Bogor Regency, Agency of Livestock & Fishery 2010
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Table 3 Average body size and estimated volume of
forage requirement of local sheep

Sex No.of Body Withers Body Dry
sheep  weight height length matter
measured  (kg) (cm) (cm)

Fresh
forage
require require

ment ment
(kg/day) (kg/day)
Female 3 19.8 50.5 33.7 0.6 4.7

Male 1 30.3 60.0 44.0 0.9 7.0
Source: Field survey in 2011
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65% o
protein
ingested

HBEREZZZ2 5L, LTLLKBREMERL TV S &I
EZMEN, L72dSo T, #UNRZERI AT NERZBEC
EGLFABOFMMC L 2 AEEEOM LSBT L SN b,

HAEFR S RICE B E, U< TEEDY VIS
BULEHEMNILRIZ65%THY, BRESELEAED
35%DHACHEN XN B Z L 122, vy PIZ680g D
RHEZENSEE101E, 42g (8F 709 2901L
sh, #2238 (82¥#38g) e hsLEZ LN
bo HRfF 83kg IEME 141.7g (8F 2279 " Ehsd
ZrrEZEbYLE, YV IHIIHLTI123kg DY
VA BEEERRG LA BREBLIOELLTER
265 WM ENBE L ICh D, EHIRRERDVETN
HZEhn, GREROPHEIZSBHIIE WV, LzD>T, 2
DX BEFHEICBWTIE, by VICLERD 3 HEE
Oy A T EE (2F%3352) AR5 T LR K5
05 b 70gldHtshszdbon, LR EBIHI
265g B ENL T EIZh D, TNIZEY, HBE L8
FEROMSHIRMEFEL LTHREINLZENH SR E
tc’)f:o

—7J7, Sobiq & TAwrk DHAEIZ X 5 &, HED /N
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44.2gCp

Meat, lamb,

359% of milk, skin,
N (.J . wool, etc.
protein lization
ingested
(N:20.9%)
The amount The amount The amount
left excreted excreted
fl3 'I:g ;m . B FM; fresh matter,
e - N DM; dry matter,
141.7 g CP 23.8gCP cp2gCP” CP; crude protein,
o N; nitrogen
22.7gN 2
g 3.8gN n‘gN * cplecp?=44.2
Ort Feces Urine **nlen2=7.0
(N:67.8%) (N:11.3%)

Fig. 3 Estimation of nitrogen valance for sheep production in Petir village
*Mainly fresh stems and leaves of sweet potato after harvest
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(Alpinia galanga ¥ a7 HFZHERE) L3y (Curcuma
longa ¥ a7 HFLHER) O LIZYIHE T GRENIfE
9 MECEL O B ERRL) 2R & 184720 500
ml 52 Twb, 512, A 1ENZEIMIM L ThREZ TV,
T LI LTS, PLEO X9 ICHBREE VB 3852
ENTDS, NS OFE RO BB LS HROBET
H%o

B4E AKEHRRORERE

AI— VgD RKERE &SR

A Y PRV TIZBUT 2 RKBOFERNL, * 7 ¥ &R
KD 19 R TAICE20I13), Y Yy TORFEHO
THbh T2zl ORI E T2 L bz,
Z D%, 20 MY v T BOMOMIRPL A< + 7,
ATy EZILASY, 1970 AR FEHH BT O Fopr i
X0 BRWICHE L7,

W23 LT R T — )V L oo KT SE 0 2009 4F &
2010 4E O FEFE B MR % Table 4 (2R L72o 1 4E CTRRIE
X 25%WZT36T5t &o722%, HBMEn o 9 Hlixi
BB IMLDOTIAZEE5DTH DL, T3 RIILED 6
HPEZ D, 1HETIBBDEEME 2> TW5b, KRIZE
Wolk, £ VY FAYTETAAD Y ALIFIENS T4
(Cyprinus carpio) TH)10%, Ft\>TZ T X (Osphronemus
goramy) & =5 LIENL F A4 IVT 1 5 ¥ T (Oreochromis
niloticus) ZNZFNH 5% TH b, HESMDraTIE
K% (Parastromateus niger) &, 78707 V€ F¥
BOWOMTH P, WARREFEKIZERINTVS, v
FTNhD, EAIIHAE T S AMIEHEL TN L Tw 575
ROV WAFIZS ST LTBY, FELH~AD
EHDI) PR B,

WIS, RIT— VRO RO % Table 5 (23
L7zo AP 2341km* @9 b, 46% 13380, 44% 13 A4t
MBI EOTED, 9%IKHOKETH 5, FhHi &K
H ORI M OPIZHAE L TR D728, HKkB D)
A HIR A TE RO CTHRE L TWa 2 & ICHEREWE L 72
W,

2010 4F D AR I — )V Mo D PR S T D LR pE =3 A 3.6
Jitet7oTwb (Table 4), AHOBIEAFFIE, O
HEMbFECHBTEDYD 2" RKMEEENS, 20
BHRETWETT 5L, 20104 TIX 976t ICHIY T 2 & 6w
A SO E N D (Fig. 4. —7, wAKMOLEM
BT LEHOMMRII2BUICHTLZ 06", 976t
DEF I YT LM E AT 572012138 4,240t
DEFE WIS 2 LEEH Y, HIZ, #3260t
DERDPAFHOEIR & L CTHIHMITRAT D L ITRIA
PR S N5 Sk, HNNOBKBEMMLO R K O T HEE

Table 4 Fresh water fish production by kinds in Bogor Regency

Local name  English name Scientific name 2009 2010
Production(t) %  Production(t) %
Lele Catfish (a number of species) 18,315.0 63.7 24,8845 69.1
Ikan mas Common carp Cyprinus carpio 3,859.6 13.4 4,0603.6 113
Gurame Giant gourami Osphronemus goramy 1,946.4 6.8 2,057.6 5.7
Nila Nile tilapia Oreochromis niloticus 1,842.2 6.4 2,073.4 5.8
Bawal Black pomfret Parastromateus niger 2,026.1 7.0 2.154.7 6.0
Patin Striped catfish Pangasius hypophthalmus 584.8 2.0 647.3 1.8
Tawes Java barb Barbonymus gonionotus 75.8 0.3 76.1 0.2
Tambakan Kissing gouramy Helostoma temminckii 33.7 0.1 21.1 0.1
Mujair Mozambique tilapia Oreochromis mossambicus 31.7 0.1 29.1 0.1
Others 27.4 0.1 0.4 0.001
Total 28,742.7 100.0 36,007.7 100.0

Source : Badan Penyuluhan Pertanian, Perikanan dan Perkebunan Kabupaten Bogor, 2012
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Estimated volume of N-supply
4,240t
(=975.8%100/23)

100%

!

aquaculture

23% "

pond

|
l 77%

Estimated volume of N-emission

to environment (drainage and soil)

3,260t

|

Fish production 36,000t
Estimated volume of N 976t
(=0.0271*36007.7-0.0000281)2

Fig. 4 Estimation of nitrogen valance for aquaculture in Bogor Regency in 2010
Y Avnimelech 1999, # Ramseyer 2002

Table 5 Household water area applying freshwater
fish culture by types in Bogor Regency

Pond Lake Rice  Others Total
Field
Ditch
Area (km2) 1,075.9 1,031.3 220.3 13.8 2,341.4
% 46.0 44.0 9.4 0.6 100.0

Source : Badan Penyuluhan Pertanian, Perikanan dan
Perkebunan Kabupaten Bogor, 2012

SIREEIER L, ZORFTERZ VEW AR 72 E~ERF
AT AT LEMET LRANLEL 2D,

REMICH T DRKABEORE

Petir # Tl&, BHFEFEHICL LMW E & IEEDIE
Wk & RAT L COK I & FR ISR D B 2 TAT ) FRIH DS RE
AATBR TV B, 1997 ED A ¥ F 4 ¥ 7R FEGEHkE,
BEHOBERA B LR L L o725 2000 FICH Ko—
AWT T AEEIRD =D % & > PIFITH PN L7z,
MENY PRI D E, RIO—VETEELE ZoTWVS 1
B 6 AT YA T H — MU T (Table 4), ¥, 2L
07 V% F¥HPE 0, FGiIE, ARERRMIC B F /2R
KB o728 2AIMESNTB Y, Moo A& [HRRRER:
THINZT I ARICE>TWT, —RT 5 Eikbok
HOXIICRZ A, HNOS5O0i%E S5 > & 224t L
oS, WE O, KEBIOKEREZFNIL 2SR E
Table 6 (27”9 FIHBIL, KK 05m, HHE 100~150
m’, KAERII55m’ THho 7o B MK EJEKIZIX G S
NTHBLHT, EPKEDSKPMMEO LA OFHEWICT] &
AEN, K, THEOMICHIAATH L IEMIZ, T
MLDOFHM A & 5727 ORISR LT v
HAATH B, Z DK, oL SRR, 4K,
BERPK, AR E X% GRS A, TiRick
LTV,

7T ADOFEMEFICLT, FMOFHEEERST S, il

Table 6 Size of ponds for freshwater fish
cultivation in Putir village

No Length Width  Area Water Volume of
(m) (m) (mz) level  water in
(m) pond (m’)

1 13.8 52 71.8 0.5 359
2 12.6 93 1172 0.5 58.6
3 17.8 7.7 1371 0.5 68.5
4 20.0 84 168.0 0.4 67.2
5 18.4 4.9 90.2 0.5 45.1

AVG. 165 7.1 1169 0.5 55.1
Souce: Field survey in September 2012

—F A 7N TEICHOKREANEEZT, HLVKZTIEA
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350g 12, 8 A H T500~600g Ml Lz 25T
Y 5o 8 AMT 1kg IET A MMARIEMBH 72 2~3 L
Lawvav, 820 M T6kg ®THHLET, 100m® 1F
EOMTITFHNVET (W10 HM) @) EFrd b &
W, FIAERMPLTRTHLT2HEMIEIEF LKL
BANFFOFRIIZELTWB EVwbRL, LAL, FEE
WA 2G5 5130, 707 VE FFORMICIEED
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INEBER 04T ) oM, ROBSEERL v b
(FAXRL bR I HEER) A7 EH, oL
LCwb %A %E (Colocasia esculenta ¥ b A TFF) S5kl
MOEENIEH L) OB~ TH D, ¥ EDIM
¥y vy N0 O»rHFEFLEZ1UI2H T, T2 HET
2FTC, ABEOMO1-2HhHITA2H/ 10 MFEEZRS),
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Mg oilrd RWL) (s 2 2 ARRFEME AN
BRIE, BEMERIT->TWDH, BOAKIZIE VIR
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FEL8 ERRAOHERREEZSOHIHMEN
77— A7 ANDTEEM L ERE

KE - (@ FI
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Fig. 5 Material cycle in the agroecosystems in study village
*79% N was emission (See Fig. 2) *77% N was emission (See Fig. 3)
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as a Source of Water Pollution in Java
— The Case of Petir Village, Bogor Regency, Indonesia—
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Summary : While application of optimum level of input for agricultural production is the basis of
reducing environmental impacts, overuse of fertilizer and feed are observed in small scale intensive
farming in developing countries. Agriculture in areas of higher elevation at the foot of mountains should
be practiced in order to minimize environmental impact and to conserve the water quality to protect
human health and quality of life, as well as the ecosystem of the lower regions. This research aims to
clarify from an agroecological viewpoint the actual situation of agriculture and rural lifeline infrastructure
of as possible sources of water pollution, through a case study in Petir village, West Java, Indonesia
located at around 500m above sea level.

Lifeline infrastructure for water supply and sewerage systems was not covered in this village. A
total of 57% of the households took spring water and 37% used wells. More than 60% of the households
did not have private washrooms at home, and used communal wash places. Estimated nitrogen emission
from human drainage was 104 kg/ha/year. Small scale farmers raised mainly goats and sheep at pens in
home gardens, and free-range poultry of local chickens and waterfowls. In an estimation of the local
farmers’ practice of feeding of the upper parts of sweet potato after harvest to goats and sheep, it was
found that a total of 79% nitrogen remained in ort and feces as unused resources. Farmers practiced
fresh water inland fisheries in average 110m? of ponds for common carp, giant gourami and nile tilapia.
Chicken manure was first put into the pond to propagate algae to produce fishes, which were fed pellets
and green plants, completed within a year by intensive practices. They used water taken from and put
out into irrigation canals once a month. By estimation of fisheries in Bogor Regency, only 23% of nitrogen
was used for fish production and the rest was released to the environment, equivalent to 3,260t of
nitrogen.

In order to reduce water pollution by inland fisheries, animal husbandry and human life in the rural
areas of higher altitude, it is considered to be an important issue that nitrogen emission should be
converted for crop production as a nutrient by improving feeding practices and practicing appropriate
agricultural techniques.

Sustainable agroecology in the form of more integrated farming systems is needed for the function of
material recycling with less external input by increasing the possibility of utilization of unused local
resources.

Key words : integrated farming system, agroecology, inland fishery, living drainage, nitrogen emission
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