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Abstract

This study examined food, sanitation and agricultural material flow in and around rural farmer household in
Burkina Faso, in order to assess the impact by agricultural reuse of human excreta and grey water. Flow scales of
grey water and nutrient from human excreta were much smaller than that required in crop field, however same
level as that required in vegetable gardens. Utilizing those resources in vegetable garden seemed to be effective.
According to potential assessment based on plants requirements, provided nitrogen, phosphorus, potassium and
water have a potential to maintain vegetable garden of 1209 m?, 302 m?, 397 m? and 21 m? respectively. If there
is no other input, water becomes limiting factor and large amount of nutrients especially nitrogen becomes
excess. Effective irrigation system becomes important to increase vegetable garden. Furthermore, urine
transportation to another area where there is more precipitation should be also considered.
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Fig.3 Structure of material flow model for nutrients



Table 1 Evaluation methods for water flow Table 2  Evaluation methods for nutrient flow

Evaluation methods Evaluation methods

R1 Total area of crop field in the province'®xAnnual Ftl Fertilizer consumption in Burkina Faso??x(area of
presipitation” / Number of households in rural area'” vegetable garden (small)) / (area of total vegetable

R2 Area of small vegetable garden®xAnnual garden)+ Number of households in rural area in
presipitation* Burkina Faso®”

R3 Total area of vegetable garden(large)'®xAnnual Ft2 | Fertilizer consumption in Burkina Faso??x(area of
presipitation** / Number of households in rural area®” vegetable garden (large)) / (area of total vegetable

Irl Assumed half year cultivation with 5 L/m?/day® garden)+ Number of households in rural area in

Ir2 Assumed half year cultivation with 5 L/m%day® Burkina Faso"”

Pri Water contents of crops'®xAnnual Ft3 | (Standard fertilizer use? x area of crop field'® — Ft4) x
consumption'®xAveraged number of household (harvest in Burkina Faso®) / (harvest of world
members*” average®)

Pr2 Water contents of vegetables®xAnnual Ft4 | 15~201 kg/ha®”x area of cowpea cultivation ‘=
consumption'¥xAveraged number of household Number of households in rural area”
members'” Ls1 Ft3 + Ft4 - Prl

Pr3 Water contents of vegetables'®xU1/ Number of Ls2 Ftl-Pr2-Pr3
households in rural area*” Ls3 Ft2 - Pr4

Pra Water contents of vegetables'®xU2/ Number of Pri Nutrients contents in crops®®xAnnual consumption¥x
households in rural area’” Averaged number of household members®”

u1 (vegetable production in the province® -+ self Pr2 Nutrients contents in vegetables'®xAnnual
consumption'?) x (Total area of vegetable garden consumption'¥x Averaged number of household
(large)™® /(Total area of vegetable garden (large)® + members'”)

Total area of vegetable garden (small)®) Pr3 Nutrients contents in crops®xU1 / Number of

u2 (vegetable production in the province'® + self households in rural area'”
consumption®) x (Total area of vegetable garden Pr4 Nutrients contents in crops®®xU2 / Number of
(small)® (Total area of vegetable garden (large)'® + households in rural area™”

Total area of vegetable garden (small)®) - self Pr5 (Dm5 + Dm6) - (Prl + Pr2)
consumption'® Dtl Assuming 10 g/day use. Nutrients contents were

Dm0 | Average of interview results ® obtained by analysis on local soap

Dml (Dm6+Dmb)-(Pr1+Pr2) Dt2 Assuming 10 g/day use. Nutrients contents were

Dm2 DmO-(Dm1+Dm3+Dm4) obtained by analysis on local detergent

Dm3 | Estimated from breakdown of water usage® (45%) Dm3 | Dtl

Dm4 | Estimated from breakdown of water usage® (3-8%) Dm4 | Dt2

Dm5 | Water contents in feces?xAnnual amount of feces?x Dm5 | Nutrient contents in feces’xAnnual amount of
Averaged number of household members'” feces?x Averaged number of household members®”

Dm6 Annual amount of urine?Vx Averaged number of Dmé6 Nutrient contents in urine?xAnnual amount of
household members” urine?x Averaged number of household members”

Evl R1-Pr1

Ev2 R2 +1r2 - (Pr2 + Pr3)

Ev3 R3 +1Irl-Pr4

B3O U Z Y =R S L, 7 u—OFIE, Ushijima s Y7237 - 72 SLHFH A O R SN T
Fig2~3D L O ITRE LT, &7 0 —330kMER L ORGEHEZ b &2, V7 U T o TROUER Y720 FH D
e LTEH L, B kLT —% VY — 2% Table 1~212~7, B S TERBIRERNEE L) o 7= T,
FE T1H8 L O DO NIEHBIZHOWTIE, BR, BRICBW I AIA AT,



2.3 EfAx

IHTOFRERICH S X, FPREEDORT oy L) V= A B EREOBEEEPEICORT AT D OV 1R
L7z, £ LT, BIMICRIEEREIE FIEEZHE L, FBFEOERE LIBIPHETREEEEZ R T vy L e L
THEE L, BEZEBONT A, HIRERIZOWTELZL, AL L7 FOFHEEIT> T2,

3. R
31 Koon—

BWIMA~DOFERIC L 5K HE#31330,000 mYHEHAERREE T, TOIEE A LT TIRE, W, AEEHCX-
TRbhTWb EEB 2 b7 (Figd), ZhblE, thonTFihoKk7e—580 $100FL EREL, EHHT
K&V I—RALEEZD, 2L, BEOFITINFED3I~4, HICRON D720, FIHATRERFIIR S
Do WIZKRERPD 70 —L LT, HEM~DOETB L OMERAARSH Y, Wb L 250~70 m/iit
HHEDFH TH > 720 ZHUTK L, BIEB TONTWAERPEK S, A5 % & 60 mY it #ERE TH - 1=,
ATEHEK OERIIC X - TEWFRE 2 RIEICHE09 2 S 138 LS, B Ics L Cidk&E e 37 b
NRIAEND, EFELSMT, BB L EMA~D A 7 o —|CLEd 2 K& SO 7 o — 33D b Rmn

-7,

32 BXRND7O—

EEOPT, BLELTABRHA LT 2 7 e —RNREWZ X5 (Figh), BRMTHEHAISN S
LR AEARHT10~13 kg-NAE#/AE T, BB LOLRO 7o —D1BLU FOETH -7, kb, H—D7m—L
LTI, FEEBLIOWHERE S 2R E T 2B MBE;~DOHER DA > 7 v — L ZORGBRHR D R b K&
W, LML, EBCIIE S TIER S 2 BafE e LTRY, NEMEER L TV AEaNRENEEZLND,
Z O OWTIIRIHARE/R T — Z N IE S, BIRER CTILE BRI A T TURuy,

33 Yrvmza—
R, e LTARFIA LT 2 7 e —0n k& v (Fig6), ZHicxi L, BEMTHEH I D1k
FRAEEHT2~25 kg/tEHAET, BB IO LRO 7 n— L IZIEREOE TH - 72,

34 AYDLOTO—
ERFERR, BME L TADFIHLEEET 2 7a—0n k& (Fig7), ZhiuzxtL, #FRMTHEHIN DL
FRAEAEHX3.8~4.8 kg/tHH/4FE T, BRMBIPLIRO 7 0 —LIZIERIEDETH -7,

4. ER

B O~T ) T 7e =B8N, Bnb LIRE L THEHEND 7 —RNIERICKE B AT
YUXINEEBZ LN, WEAREZIZFEALEEERWRIZZOETEITFEL, EEELZIRA MUIZE > TRE
EHLHVATLAWEBATSHE, 2O OEFEAIFIFI0%ELICHHATLZENTES, —J, KiZoONT
1%, RABPOTRER7a—TlIbdbDO0, MEHIROBERIZ3~4H ORIZIRSNTWDH 728, Y
HEEDA[RER2 DIX Z DB WREEOALTH D, 8~INAIZOZ5EWEEORITIZE A E OB AR H AR
HEL 70D, MR, TEOMIZ, AKFICEWEEBRARER SR I TOR, BEOFKEENE Z b,
BUH TR/ LI Z O EAENMFIZ L > TEERBSNA L > TS, KoT, HEIZHLLELT
R T X DREMER KIS CEHE L 525, AEMEIKE, BUROEMRHK EIZEREZEOEO 70 —ThH 5D
2, BIEITZOFEHE TN TS, ZTHEEMHKE U TUEAT AMEITREZ Y, UREDBES AN
FHK THIUE, 72 & 2T R LR e & O 5 OB RE 2 IV CRBES 5 2 LT, BEHK L
LCHORKEEELND Z ENHERIINLTWVD,

VIbEZBSE 2, EROBFEREZIEEL, EHEOa KRR My, ROEEFIE, BXOMEE X 54
TEMEE KR A 2 @A LIS A ISR TRE L 72 DK, 2R, VY, U U LD S>DEEERZETNZIZON
T, BINTCHERTREE DR T vy L e LCOmBEOHEEEXIT-> 72 (Fig.7), 1EWIX, #a&ttomo b

_ g7 -



Flows [m®/year]

legend

Atmosphere Reservoir
O ) M
[T - 1| y Rural household in
P tati
resipia 'O?--- ------------------------------ Oubri tenga I
30,000.00 o 760.00" CEB !rrlgatlon
! 48.00 Presipitation e
! Presipitation P

Vegetable
garden
(large)

(0.26)

Crop cultivaton

Loss

(E)«C30,000.00

Loss*

: T Provide »(E)

(E <102 55 Vegetable garden Oy B

= Tose (small) —Provide b

3 0.200 elf ‘ Irrigation |
} consumption 54 75 — I ) shallow well
| Self (0.09 ) o |
| consumption 2410 Storage .
: Drink Trapsport
‘ Human ‘ (:3“6.4*9:)
| Jieces , (30.51529.92°8.66> | ()
| YT other | Bathin Lhundry | B
| AT om ] G BT

B

®
Soil system Soil system

* Only "Presipitation" to crop cultivation and "Loss" from crop cultivation are drawn in
1/100 width because these two are too large to show in the same scale as other flows.

Fig.4 Water flow in rural households
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Fig.5 Nitrogen flow in rural households
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Fig.6 Phosphorus flow in rural households
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Fig.7 Potassium flow in rural households
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