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Albizia fubbek RN T2 L FET R4S AY: () NL S SR EL R s 5200 (0.5 0.60| X
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Entadu sudanica - Sudun savanou M, {i!}}(&.ﬁ ~AZHS

Embliea of ficenalis - HEER D Mg L T, I, fd, GM

Busalypius camaldulensis | 400~1,280 HRENIZ L - TR D TSR, &, B, MW AUs.murray gum
E.citriadora 900(600) M LRI T 5 I,P,B,0r (58 Leponpscented gum
E. glabulus 600~3,000 BIGk:S 0 MM EIFY | T,PW, SC { fya gogthern blos gum
L, gomphociphaia 700~1000(300) BEEHY. AL, BRLpAsd | T,8C, Sh, &R Aug, Tuart

Egrandis 1,000-2,500 &1, MR T, PW Aus. Rose gum, BhIE[N X
E.microtheca 200~1,000 Mk, 7on U LR ‘T,SB, Sh, SC Aus. Flooded box
E.accidentalis 300~760 Wik &-8F1r, WY T, Sh

E.robusta 1000~2.500GEMI#A} | R1ISIF 8K, BN, HLAM O T, 5B, S, PW, Ta (g SR Moy
B terreticomis 800~1,500{ 400~-3,500) | HrGekdH D T, PW,5C,C. B Aus, Forest red gum, W6 &
Cleditsia triacanthos 001,500 Ak D ‘T, F, 8h, SC, 11,58, 0r

Greviilea vobusta 750~1500400~2500) | { B BOLIRERL | op gy y o (R ooy et o7
Mataxylon aphytdum 100 Bk AGHS T, km LM, WMk | SC,Fd, S0

. perricum 1003 BEESH D, F2FI LRI PELIEY | SC, Fd

fpa vera - Btk Y T, 81, F

Lannea aevda - Sudan zone s e -7 5245

Masrva crassrfolia 200~500 ry, T

MHedadewca quinquencruvea 1,000~5.000 M EURRE T,B,0,0r i W R &

Milia azedaruch 6500~1,000 BGERD T, PC,Fd, Sh, Or MU &

Parkia bigéobosa 500~700 By, Tk, A OS A | F ST miflet > IS

Parkinsonia azuleata 200~1,000 (M BLIT, Il BAL | 5 Ry, Or, 1 el b

Bt ti SRR B (nn) Moo Bk i iX ]

Pinues Aadeponsss ) 250~800 BIG S0 B RN LR | TR, Or, SC, S8 aleppo pine

P, trdariea 200 kLE
Putheostiobium dulce 150~600(1,650) | M TAMGHd D [k r Sh, ?}3 F. 04,0,
Popudus euphratioa 75~200 {?ig’ﬁ‘i' FHLEAGES l"d,M 'l PW
Poupartia birrea Sahel £ MR Swlan zones M
Proropur africana Derived savanna T, T, & CRUJARN
P, alta 100~500 STk EAF L, MITEE T, Fd, F, 5B REE
P ehidenris 200~400 BLasLIZgTS FtL T, Or oHRE
P, ctnereria 75~850 ATk D, BHHIPE, R 7oy | Fa, SC,T R
P. jultflora 150750 WIE S D TR, B, R St
P ptlde 250~1250 WEHER D 1, I, 8C R

P tamarugo 0~10 A T, Fd &z Rl e

Prevocurpus angoltnses dry apen savanna T

Robinia prewduacactu {06 | sy T, SC, SI3, K, Or [ AU, Ml s
Satvedora persica 500~000 B B IS Al D
Supuwnt sebsferum (500)--710 & D T, 0,1, G WA, B 1.000m £ T
Schvnns modle moist to dry savanna S { ‘bg)'ﬁ?;}:}g‘-ff;ww*m
Seshinta seshan 3501000 BB D EIRLT B Sh, SB,GM |
Tumarizx aphylla (100)350~500 B CRIEAE B Y HiniHie T, SC, 50 Rz

f. artreniata 500~900 RHIVE, W) wi
Tarchonanthus camphoratue | 150~800 AR, L NEGE | SB,SC, M, T
Terminafeq uricenniordes | 500~800 Fd, DY
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Aeacia aurieudiformis
Atbizia foleotorio
A Lebbeck
Auoegrissnr Leiocarpur
Dorassus aithiopum
Hursere simaruie
“yrospermum parki i
adlondra calotAysur
Cammaring equisitifolin
Cocroloba vuifera
Cordie adyssinica
Dalbergia melanoxylon
Derrin indice
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Bucalyptus brossiana
B, deglupta

E. pellita

£, uropbyéda
Erythrina odyssinien
Gliricidia septum
Gmelina arboria
Guaruma wimifodia
Hibireus diliceeus
Licaana doucvenphaln
Morsopis eminai
Markhamia pp.
Mimosa scabrilla

Muntingra colubura
Finus caridara
Pridium guoyave
hazopﬁo'ra P }(Mmlyrow)
Aviesnia spp,
Sesdania bispinosa
S, gramdifiora
Syzygium cumini
Tamarindur indica
Tarmunadia catappy
Frema tpp,

¥ Internationn) Tree Grap Journal, Vol, 2, &1 ( 138212 A, Grainger BNAS ¢ Firewood crops, Vol (1980)19\:4:»\
THRLLBIFIZEF b0, D Kamwett (ELC. 1982 ) OR1 B, R Waber 5¢VITA 1986 )RA LTAHIELE b DT H 3,
O HMME R OB MR Ly £ AR 4 030 B b, F72Y A BNMNTHERADRMIZ o T M2 R B ML B0 B 5,



LAL, B R0 2ROERRABRL, zoRicEE S 2HEOETE
FHERBMLTOWRVWORRRTS %,

NFRER%E b RVWERREEChWTR, HRBACEINIMMEL T, EHERE
DELVERMS, £ENEL, »o, RABOSVWEAMANRINLLLELZAN
Vo —RYIC, BB MHBHHIC Y I ERMBRERNENT &0, EHEEERAR
HEMNBERA IO BB,

L L, SRPTHEASOR L VR  PERNFH~OHARBEOBAE, Ll
OB LA FEE L OBENEZ VI LMD, TORECRESNERNMLETH
2, BT, BEOARGHEOEAERT

<235 o 4 Cit, Bucalyptus saligne, L. grandis, E. camaldulensis® dEucalyptus
OEOREAAREERICHL TV B, BB, 2T VAP AARMEOHRL L TERE
#21-3kALE,

£l -3 =I5B BARMEORR L HM

i} i OB ®  KE B Ha
(7 v ¥—54 viELHR)

Eucalyptus B—v, B, oy 7+ | BEGRFAOLMAED S

(Rlue gums) Ny FOH, va b= b | Bt Do sk 1 s
A&
Gmelina R =, B, W4 HEOEWEIARUEFELED
Tobacco-curing, - N S
Yo Y — b
Pixes A -, BRE, B Wik - THAD T HIARRL

Y g =N}

B, DEHPH R E X
BoOENE T AP parulamdp
g A

Mexican Cypress

A — v, B, B
VoY — b, TEREH

R X S EA e,
E%ﬁ*% CHBORWE IS %

Cassia i, R—2, EARFHMTHE T2, &
Vo W b AR S oW ig s
Cedrela Si4, IR, M fir DEEFE Ok O RV

oz W — b

Callitris ¢
Cupressus torulosa

ElaR, BH, -

Yy — Wb

WE A & 2T
BT 5

+ 422y 7O Sudano BT, Azadirachta indica?"i@BH B L UOR - B o FIELE T




18- TS, BucalyptusOfH A XN TS,

3 H T, Azadirachta indica® B4 LT3 Acacia albidaEdERashTu
B, tds, 19604EfLIR D S TOFE BT I Eucalyptus camaldulensisp¥gRi S h iy, B
HLLWERKBIhTHEV, BER, EREET 22 BRHEORKC R B M
Thad,

¥ 7T, B ograndis, B, cloezianadFBHABME LTHFoh b,

Ff, ¥ ¥ =7 TIid, Cassia siamea, E. Camaldulensis, Casuarina eguisetifoli-
a, Aeacia HENETAMMTH B, HB, ¥y ¥F=7CHEBICL - CHRMTEESE
LTHH, ROLITH B,

e 1, 000mmEL ¢, Grevillea rebusta, B, maidenii, E. saligna, Acacia mear-
sii, Jacaranda mimosifolia, Schinus molle 2AA—WMTH 2, £/, EE 1,000mUTF
TliAcacia albria, Cassia siamea®s & UBucalyptusFid\ifi & h T3,

ZOfid, SADCC (Soushen African Developement Co-ordination Conference )
CET2EA O EBRLFRMERBIEIEE L 360 LB D T, Bucalyptus® AN EH A&
£,

#1 -3 SADCCHEKETSEELHHRHBE

E # ok OH O OB O& W

Angola Eucalyptus salignafit, Bucalyptusii

Botswana Eucalyptus

Lesotho Eucalyptus

Mozambique Casuarina, Eucalyptus

Swaziland Pines (P. patura, P, taeda, P, elliotti)
Lucalyptus

Zimbabwe Euealyptus

2y B

HRAMERRE D LRCEHOBRMBICAZ LKL A,

BFHORBE L LbORBMTFTH 205, I EEWFEIcB VTS, #H, HEEhy
Mo THORWHTEFMT 5 I EMRMBEMALE B, Wb, FAEERI S
ORFFEHAIR]L -3TRRINLTY 3,
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Species

Number of seeds

Rematks

Referencs

Acocia albida

Acocia nilotica
(Syn. A. arabica}

Acocia senegal
Acrocarpus fraxinifoliut
Anacardium occidentale
Arancaria cunninghamil

Azadirachta indica

Calliris cnicarata
{Syn. C. endlichert)
Calliris glauca
{Syr, C, huegelii)
Calliris intratropica
Calliris robusta

{Syn. C. precissit}
Cassia siamea
Chiorophora excelsa
Chlorophora regin

Conocarpus lancifolius

Daibergia sissoo
Eucalyptus conialdulensis
{Syn, E. rostrata)
Fucalyptus eciriodom
Bucalyptus cloexiana
Eucalyptus deglupia
Bucalyptus gradis
(from Australia)
Eucalyptus microtheca
Eucalyptus pilutaris
Bucalyptus propinque
Eucalyptus saligna
{from Australia)

Per 1b Per kilo
~gramne
5 000 11 000
3 500 7700
104 000 108 800
3 250 7 150
14 000 31 000
10 154
1 200 2 700
102 000 104 400
1 800 4 000
70 000 154 000
32 000 70 000
54 000 120 000
45 000 100 000
17 000 37 400
200 000 440 000
Up to Up to
772 000 | 1 770 000
2 000 44 000
334 400 763 000
52 800 116 000
64 000 141 000
2 560 000 | 5 632 000
288 000 634 000
190 400 419 000
24 000 53 000
193 600 426 000
256 000 563 000

GC high for treated seed

GC very high and germination
time only 2 days for treated
seed

High(usually untreated)
Fairly high oc after treatment

GC high when fresh and if coll
ected when just ripe. Loses vi-
ability in a few months unless
refrigerated

0C low unless very hresh. Fruit
pulp must be removed after co-
llection

GC high

GC 30-40 percent

GC 5-20 perment

GC very high

GC high when frsh
Understood to be similar to
G. excelsa

GC about 25 percent

GC high
Uncleaned, viable seeds

Uncleaned, viable seeds
Uncleaned, viable seeds
Uncleaned, viable seeds
Uncleaned, viable seeds

Uncleaned, viable seeds
Uncleaned, viable seeds
Uncleaned, viable seeds
Uncleaned, viable seeds

Gliffard, 1966
Parry, 1956
Parry, 1956

Parry, 1956
Parry, 1956
Parry, 1956
Nurna, 1968

Goor and Bamey
1968

Gerber, 1971
Turnbull, 1972-73

Turnbul 1, 1972-73
Parry, 1956

Parry, 1956
Parry, 1956

Boaler, 1958

Prry, 1956
Turnbull, 1972-73

Turnbull, 1472-73
Turnbull, 1972-73
Turnbull, 1972-73
Turnbull, 1972-73

Turnbull, 1972-73
Turnbul 1, 1972-73
Turmbul 1, 1972-73
Turnbull, 1872-73




Specles Number of seeds _Remarks Referencs

Per lb Per kilo
~granme
Euealyptus tereticornis Turnbull, 1972-73
New Scuth Wales 188 800 415 000 Uncleaned, viable seeds
- Queensland 361 600 796 000 | Uncleaned, viable seeds
Victoria 139 200 306 000 | Uncleaned, viable seeds
Papus, New Guinea 134 490 296 000 | Uncleaned, visble seeds
Gnielina arborea 320 700 | Cleaned nuts,GC high but loes { Parry, 1956 ;
| t0 640 | to 1400 |much of its viability if stor-
‘ | ed for a year
Pinus caribaca var, hondusr- 23 600 52 000 Luckhoff, 1964
ensis to 36 300 to 80 000 .
Pinus kesiya(Syn. P, insulari 25 000 55 000 ' Parry, 1956
s.P. khasya) to 28 000 to 62 000 |
Pinus merkusiana 12 700 28 000 - Cooing, 19682 |
to 19 000 to 42 000
Pinus merkusii 26 300 58 000 Cooing, 1968a
o00carpa 18 600 41 000 | Viable seeds |
var. ochotersnai 1024 900 1 055 000 : ;
Prosopis chilensis 4 000 3 800 Parry. 1956 ,
t0 7000 |to 15 400 !
Teciona grandis 400 880 | Stores well GC 23-50 perment, | Parry. 1956 i
to 900 to 2 000 may be highe after one-year s- ;
{orage

T Y YEFEEERAFSHEORMT I, —BMIC BB CETAEG®ERE L
bhTWd, AL, Acacia albida BIFMATICAISHIOKBEEZTY (2 v ) o, &
WBERRICDBIEHATFS (FA4 Y2 UT) , £/, Acacia senegal(d b4 BB A Lo
W2 0RMRICOSMBRLLANGRN TS 2 L 0REND B (Fishwick 1966 )

o, MEIKX > THAYITRETVWRFROELEGD TV S,

a) WAROKE

HPeiiciicifd, vbWw B EEME, ChNTRELSHIRR CBERER S h
TWa,

MZE, A —Fvickwtid, Acacia nilotica K fdcacia senegalic > W, FEREHI
I 30emx 30cmx 30D K AW 0, WiIlEA LT, ChicflF e céics-T
M E W EREE L - T 5, ToOH, ¥ ¥ =7ickifbCasia ciamea, ¥ U7
MO Bucalyptus citriodra, E. Camaldulensis, E. tereticornis HEEFHE2 THRIILTW A
Lhoo, iﬁ&f#t?ﬂb&'@@’c‘ﬂf v PEFEAb-TWSE, 20T, TITE, v bl
LECD>VWTHEND, |

— 48—



R ERBNBEOL I EFESDUEC QBRI ARAZ GO b L TR, £
VPR THAZE TE00 A AEE LTITFbhTH 3,
by Hy bOAKEFILE

R HEYFEHEIBHOLOEFALTVWS, B0 bold kT, WEKOEH
THRRA Y rOHOBMOFEEBIL2FENRH N, BRHLFIEL DML S RA
BHBo UL, RERMHOBOEHTHREOERARENEN LT LRV D,
BRDFa—T7HRELFIHINT VS, |

Fa—TOBERKESIEOVTE, WC2HhDHEND 5,

31 - 37 Bucalyptus camaldulensis®# v b DK & X LERE

Ky bDHAZ m 5 E =3 + & R G HEKE

AvFlEryF | A vrF|lwrF|FrRAl FSLE AT T

X 10 25 10 25 64 1,800 30 203
By 10 25 6 15 38 1,075 70 178
7h 6 L5 6 15 14 390 51 145

F1-38kdb+ 4 Y= Y 7 OL Camaldulensis Wik 2 W T DEBRBROY CH B, h
KhB2EFa—TORESHKEL, Lkt-TrhoRoZvbolR, EROWADAL
ERBHETHHELTVAS,

Fih, w5974 Clk, E camaldulensis, E pellitadsd: ¢f E terticornisic > Wb,
HADUEELF a—7TORSTOBFBREEBRLTV S, Fa—-TDKESE, Sen ([
F) X1l0em (Fx) BXvllen (HRE) X15cnm (B&) 02-7T, £y Mk Ao
FBHTE, 0enX15emOKEWVWF 2 —7DHNIYBOVAEREERL I,

Cofs, BETEy DY X EHMADER T BFAENTORTVEHN, £y b D
RESBHEHMASEHRNE TRy P HOEHME (FE25enx X 25end A FBES 1.8
kgt 4 5) BT 22800, HBHTESL, 552BEOCAERNRAEANER
WZEbELOhSILYH, Ih/hasvfy F2EIPRNTHODATL S,

CHNETHEHEINLTYE RS Y 1 AR 25em (Fo o A2, 5em) €20~ 25em®
HXD0bDTHBN, ¥reviowhwold, "1y b" EFEEAD., HE1GenTE X
Lsem® b D PEFEHAICFIHshTH 3,



CI0ATH, AT TI0enX 12, 5enDEXDLDE I,
DEBLOFa—-THELAVLATVL S, S .
ﬁﬁ.ﬁwbwAn%miwmgﬁqﬁﬁiﬁmmenfméﬁ.ﬁlmwu%mlw

%ﬁ‘[—a oo

%1 -38 Ky hETOBES

L ;B O®

DLyt & 28 da s

12, 5emx 15¢em (F X )™

( kol ar (w72 )
U7 7 U oh BUR LR e 50%| 2 kg N I KJUH
AT o BRI e 20%
rH, F=T AN e 1 0%
[T S ERTPURPOURNT Y.
W ot 0%
P4y
oY TGl o ver e eicinns 50%) 590 %" jotalects” IIUE
A BEALA MR -4 0%] 1189 dietdlinip A2 B
200907 (9NR
5907 i
0P T A TED - eeeeeneeens 40%] 5902 L
1|7/ ZERTEIITPRIS 10%| 590 7 grEINE

A - H v

[ 3= 101 P N B SV
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A-FEOR G ITA -4 0%
RN R G 7

Ny
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I Benchystepin £f
Wo.od b TSR e L
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3
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fpresere e o
.
P
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B BRI Y
s
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10%

29572k y .
590¢ "dicldiin" 2 B8N

L7 %K #oa . S8R 118,
U3 Wt o,
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HAOHBENRICELTR, ReaT VWEIEETH 2, K2, 2 -4 VHEHOoEHKK
BOTKENBELVFEILT NV B, ‘

FATRIOBT YRFOLDIR2 - VESBRATERVIRAS BB TH b,

C ORI, dieldrindaldrinABVORTVS, FYETTE2 LDRE 200~
400 g D - fodieldriny % Fy PR LTEFEEPLF>EFER/SETWD, £, <
594 Tldaldrin® P ABEIFIH IR TWS, LH L, dieldring & Faldrindil A &
bAAMICAEERE L ST RGN0 S 2 BELYORENTHY, B OETREREE
POLDOFEREZLELTVWRZ NS, HMIOMRARHLTH, KER2OBEANS A
T, BECEFBATEC{ WD EBhh b,

R
ERMOMBE AN KD - T, WRMA~ERT 2HIE, MBI PELLTTE
DRERET 2 HES—RHIEFTHLIATVWE, COBE, BEAVEER, HHE, &%
W, THBECHHEEOBPNFIL L TREBI LIS, Lkt - T, HMIEOE
G HEE2ERT A ENEETH S,
BHRAEEERAROLEECRFTHEEL>VTRE, BETHBRITHATVS,
WAL, F4Yx)7DSudan HicdH BMaigesari KB B Azadarachta indica® &#k
RBTOMBER L WAOBBLERRIROLI TH S,

H B m Rk 2FEHOFEE m
0.9 x 0.9 2.0
1.8 x 1.8 2.6
2.7 x A7 2.8
3.7 x 3.7 3. 4
5.5 X 5.5 3.8

ok, HEHENRVWVEMELEEREEZ O TWR I b5,
LdL, 492070 JosEHioar -4y oRBRTE, HBifioBs, BAYLhoHE
BREBRBIFTHAD, BAMEY OB RN ENEE STWS (1 -40) .



#1 - 30 EHROMEEHBRABES L QMR

E. camaldulensis " E. rudis
B - -
B OB E|WadEas | A W E | WHESH

m cm en’® ha " . cm ot ./ ha

X 7 10,3 8.5

x 3 5.0 5.8

X 1.0 7.1 4, 4

X 1.8 5.3 4,4

Fte, w5 oA T, 1.0mx LO0m, 1.5mx Lbm, 2.0mx 2.5m, KT 2.5
mx 2.5mORR—-2 bS547MHPEBEINLYN, EEBELERERLOBRCEEER
BERGLHAEM-REHELTVS,

4T, F1-AlLIcE N3 LI, Leucaena leucocephala <o\ T 3 fl DIk K]
BIDOWTANR=Z b 54T NETol, HFE2FROBEERIE, 2mX 4mOEVHE
BEEOHEBE TR OAENTE L, Thild, EVHHEHEORRE CHRENSiciThbh
T, MBABMBELRESh AL EATARBELA-TVEEEDLN S,

Fl - 40 pRMREEAR (71)
a  RIERE & RER

ATEDIE

S R g2 (b g o8 @H | B 4 [0 w5 [

llyEiE

Oct. 15,1982 Feb. 14, 1983 Jun. 15, 1983 Dec. 11~12, 1983 | Aug. 13~14, 1984

b. HBREES L CAEENESEE  (on) L1

AR
, %1 2 3H | H4E |(H5E
- H | HB2E | HB3E|HEL4E | HSE
2m %X 2m 67.0] 73.9] 130.2| 282.3| 336.9
om X 3m 67.51 99.0| 152.1( 311.3| 338.8
2m X 4m 57.2 | 62.8( 81.3| 146.5| 208.4




c. ®EEHN, HREANOMEL L CHEOR/NME, RAM. FigiE (en)

14l =] =] &
WO RBRE | BN | BRE | EHE | BME | BRE | SEERE
2x 2 76 660 336. 9 0.8 8.5 38.73
L 1.[|2x%x3 118 655 338.8 1.5 12.01 4.10
2% 4 60 475 208, 4 0.6 59| 2.54
2x2 40 400 174, 8 0.3 55¢( 2.08
A, a | 2x3 62 400 187, 3 0.5 6.6 2.15
2% 4 57 350 181, 1 0.4 5.81 1.89
Fl - Al SR B B R R
5 Z B MR R =
+ v ¥ 7| Pinus kesiva 2.77x277 ??Efs&“: 3 SR
. 3 i 355
“ Fucalyptus grandis 5.6 3% 3.65 S = e 0 @A
F4¥ =97 | Eucaly. spp. 1.8~24%1.8~24 | 8% #
a Eucalvy. spe & Pinus spp. 2 TX>27
A Gmelina 2.4x 2.4 &, W
p " : 27T TWEH, AKX
) o ak b a2k
A - \eacia sene s TEYT7SAEE

BE, WEHMB IO TSN AEERRE LT, Bl —A2RTEED T
Hh, ik, w594 TR, 2-H V2V TE 2.5mx 2, 5m OGN —RE) T

Hbo

Wi, MAEBHEKRT ABEOHWINDOKE X2 TIE, Niger

Idulensis OHREBFERMNRO LI ICHEIN TN B,

(1972&) =, E. cama-

7 (em) HFER (%) H#E (cm)
15 x 158 x 15 §6. 8 104
40 x40 x40 83. 6 108
60 x 60 x 60 117




Chick &, HANKEVLE, £FR HEEZDEECA-TWVE,

dy EEEG

Wl - SRR T AT SN SR SN B L E b G, BAOHEEINGZ 0
BROEHERICEERELS A EBAME TS 5, WF, HEd--ERORFEIRAE L
BRI A-THBIh LN, ~BREBRTETERBTE0RE O,

T3 9ATERAOHEMICA - THOHEHKIhTY B,

Fr¥=7TR, FHEBIVEKORHERPOB LD BT ELIBELTVAEILD
hrboF, HAROE RWNOKRDL DI LKL TRIT 5 T LB 0, JOfH
OB NOEREEREHAORA /BN S ERBRLTY S, Thid, HMA/bhEu
&, HMEEEHOEMNE, ERPERECEERL-TWVE, IO ENS,
HBiaED ) — ¥ —dCommunity level OBMAEEICERL->THRERLESELTY
%o

gl bI—oORBRBELOME C—REHARBRLENEBVCLE I Eh
5, MHD2ORIKHAC ENBBELITHS, COln, HiGHE LB HEHKORIEY
LT WwE,

e) TR OER

oy bHEVRF 2 — 7 TEELLHAR, BETFHodUHBLahad, —
it L4 28&E, HMTEAKEFAKESATHOEA Y., HiROEEER, 32
F-HEBERB L —5 -2 b5 v I HEHFFMShTOED, BECR-HDEE AL
ThTWHVWONRHRRTH B,

WA OB~ D RSREH Y FRICBWEE LRV LS, F 4, BB - TR
ROMBETERLTLELL VI SFEMICENT 2 HENS B, WH, MFo1B%
FTOREMBT S, UL, WROMLVHIECRERNCRAEES ONRETH 3
B —F BEPEECHRKEROS ZEFORVEFHTH, Bid > THABOEA S H
ETEBRILRN A,

BlhiEd, HENGHACHERBFEIECHZH, LT, #LEATRHROER AL A
EREEREL TV 3,

BIZW, #»¥=77TE, HEABHEROEMIZAKZCHEFIIATVWE, ¥ » ¥ =7 DK
HRTEHMOMB LDOBAR LT, HOFER ML IFL UL VONENTH L, F
fo, BOFENDVALELTYH, HOMBLHREO L3 7V THEAI M0 LT, 2
L— ZHADEBAITOHA TN,

SHLOFAKERBEHIMOMBREEECEWTORBOEINCSZ EBLR G,
fy ko

MW OERKE, BN, BB 2K BREUILVWAVWATH S,



TIUATH, BIRN-ACX2MANESTS ), HEREBE, RABE~OEK%E
BELTV B, £, HFEEKL <L TORKENNAROBH TR OBE L+ — ¥
AvhiiEzbOEBbhs,

Fo¥ =7 TH, 23 —HEREON%%E, £, FERH I AVF 0% L L5 FH
RICEEFEL TV S, HENE CRRBMNBEICSH » 2 HEM NHE, 2005 B15HT
HRMOLRBEZELLTWE, CORY, ERHTHWET 2B LTWS,

SIDAOHETIE, v ¥=Tlcb 2HEMTAR, WHEMRK FREH, #EAKE
HEEH D IEREHIT > T D, MHEDHEORAE, WHEEE 4~ 6ha, K 1hall
TZ2LT, EATHE~I0AKRYSEN>TWE,

% 72, Communal Woodlot DB OBTIc>WTid, Village concil (609%) . ##&
D (27%) B & FForest Division (13%) &S HESVWITHRELTVWE, ZOH
T, HADIBRIZBEIHI B W AR ABE, 11BRIKGSLHEZEATHKL TV &
CHELTV A,

WARDEER |

Wi g Tl < L3R FIECH ARSI S h Bb 0 TH 2435, 1R - LR
HWTEEEREoDPBRw ML, LBLEFHHEIh3CEs, ML LICEROEE
BEQBAELIEEBEE L CREBES Bl LN d, £, MALhZETOT
CARRMALZERKLL-TD, BROAETFRLBEETZLENEALND,

=TT, MWV — TR OB ARDEFERE 9TE~1982EOTHEL b L icHliEg
LTWwW3, ZOFHBRREROLITH %,

Study comunitiesic #54F 2Rk 7 0 — B EEER

Tz A T H b e

0-25 26-5 51-75 T6-100 N. K.
Village, communal 50 35 15 - 2
School 10 20 40 25 -
Individual 14 46 32 4 -

SRk B L&, Village “communal Tld, HERMN 0~2.5 Y THHE500% &
£, EFRIOULULEDE CAREEICE - TW3,

—75, BERW I XA AROEFERIE, SI~T5%D & T AHH40% LB BRIFEEERR
ERLTVWA, /o, BACLZEHOBER, M2FOPHOKEERLTNS,
CHODEREODVWTOHEBIERROIENELOA DS, 220, FEENTERED



GETESHBESh 3 TIENEBRROWROBFELEXCT-TWBT L, £z, BAD
%%ﬁ.Eﬁwﬁmibbmﬁﬁbfw%tw.mo%ﬁ*m&ﬁ%%@a;&ﬁfg
3, —FH, chEBRMK, villagec/ communal Tladlt b % OEFIEHES B Wi, i
KBRTET BENBE (LB D LEW s N, '

cm&ﬁﬁ.ﬁ%%ﬁﬁiwwiéfiﬁﬂﬂxg<Ewbtcém,ﬁ%ﬁﬂﬁéﬁ
%dﬁ&Mﬁﬁ%ﬁuAnﬁwnwﬁéumc&&ﬁ@brw&&mi;éoﬁﬁﬁ%f'
i, BEPEAOL S RHEEIHT 3 HEBHPE LB VLD EFRWMESLZOTSH
bo

¥ 7=, &% #DDioubel MEHEM T 0 ¥« ¥ FizBW Theacia albida R L 73
AOHAOESRIE] —BOEENTH D, chickd s, Hitdk - TEFEREENS
ZR3H~ 6 HIFIRDOEHERLE TV S,

%1 - 42 Dioubel MUSEERHEIC BT 2 WABER (19814, 19825F)

i 1981 . 1982
tivit
Activity oy imber Area #@i# JEHE |Number Area M ¥ B
(ha) & tha) &g
Bambcy  Village 4 320 19903 0 | 8 41 220 4
Woodiot ’
Kad 3
Plantat iomr 2 160 - o
Dlourbel Village 1 1.5 200 0 i 7.4 4, 45§ 29
Wood lot
fad 9 3.0 3,600 5-i3%| 70 620 6200 253
Plantation ) ’

et . Lat 1983
el E

28— w®Community foresty project itk 3, 108 14F ~ [981FE DRI M D OB A D4
ERIZ, Bl -4IKRINBEEDTH D,
Flie ki, WADOHH SN BEOEERE, MBI L - TELENS N, FH
BEURIIRDIEHR LI 2T Wb,
hy  HEHE
WA E RS Lk, #ilick-TE, HEXFARCLONE B,
% OWE  HEBE O v F AR TRWHENRZLTVBEHENE, 2-8 )
BB hoRZIHEHETH S,
v 394 TR, SRR WELEO 2~ U EEKIC G, fgko2-345 4,



1 - 43 1981 & 1982 PLANTATION SURVIVAL RATES BY DIVISION

No. of Survival Surv. Average
Plancacions Total Average % by % by Seed

pivision = Counted Hecrare Hectare Seedlings Planc. Per Ha
LA o8 155 5.53 51.18 53.50 1798
TRANGHAAJANGA 6 28 4.66 69.74 68,20 1652
(Panchtar & Taplejung) .

TAHAKOSHI* 12 69 © 5,78 18.79 69.40 17175
(Ramechhap) ’ .

TE1SHULL 6 33 5.83 74.00 78.20 1697
(Dhading)

GROKHA 17 117 6.88 58.76 48,20 1478
{Tanabu)

FOKHARA 1 6 5,00 38.00 38.00 1667
(Kaski & Syangja)

DHAULAGIRI 13 50 3.84 14.25 74.10 1845
{Balglung & Parbac}

AGHAM 5 36 2.26  $5.32  36.80 1745
(Achman & Bajura) '

DaTl 11 36 3.27 59.49 64,20 1639
(Doci & Bajhang)

DANDELDHURA 5 30 6.09 62.90 b4.20 1639
MAHAKALL T 0 170 “g.50 © 80.18 64.20 1639
TOTALSAVE. BY COUNT 130 31 5.45 64.69 61,00 1712
(1981 & 1982) ) :

1981 Resules 37 197 5.32 59.92 58.62 17115
1982 Resulcs 97 534+ 5,50 66,61 61,80 1711

* 1€ che ctwo experimental direct seeding plancations are eliminaced from chis analysis,
Tamakoshi's rates would be B84.76% and 85.76% respectively. ’

Pertilizer borate CHIERIEINEL) MMAEE TV S, £/, N-PK OIEH LIEHRL R
BEoeEMicliET 54, ChidfEe 1y AUREETTELLLTVE, v 7 4
T, 2—% VAR ERERTRDOEDEL TV S,

Fr, ¥YET7 TRy L TRERBOBZIEH NG N L LTITb R AT LA
—7%, Lucalyptus grandis’i‘D%ODﬂh(Dll—fJ DEICREIRET - T3, COES, BF
HaERLTNPK REREFENIL: 22 11OFEOEEEZ 1 &40 ghEHLTWS,
Wy e 7P TRPOESBHBMAMN2 - VOEERHENRSELZEL TV,

T, dbBHF A V=0T, PENREHICHEBEYT 22 Lic &k BGmelina araboread
HELEELE LLDBEDHA L ENRBHONTV S, TOL DT, MBERHEWHEO KK,
B L CHEAMEC L - TZOHERBHIEH - TVEDT, $RIDFATOHRIE
BERLEDLNI B,



i TFaMb

T D GERBEOHANSMMOMEICBHI R AIMRBEIETINLEMIAI>ILETS
D, Thiz, XKOBVAVOAELI—>, RETORBNRVKFOFLELITHLE
BEZPBCLNG, WALHATAHEOR HRT MMM TARNLLVERETS
%o |

B Lk Sie, 2A40H4 35— b AERHIZHEM S L icleucaena leucocepﬁara D =
R 2 ML TUOFTE, FADEESF-> iz TRVEKIITR, 204K
RRKENENELRIENBDLENL TV S,

i, w304 Th, 2—h VEHOBEMKMTE, FAYETbHOVENRNTRELWE
EFELTWT, T FARAIREEEEE > TV S,

T @EEXND, EEMD BXORERBEHOZo0B ks d 24, S, BlfE
B, BH, FMEOERMBICE>TERREHENRBIRSNATVS, —iK@IhoZHA
GETETshTVD,

3)  THfR

M EREOK O#HELHAMSI N AERTUATEELRBDIE, b TEFEROLEE
EWETHEEDIEHAZBRECESHED—2TH S, BEoENL L RS 3AMO
MEREE T oROERCAKECHEL, HilEMBoRVERILTE, ZoRORMIK
WEESEREEREET 2OLRARLEHEETH D,

MER RO IR R ER S R T 22U THELY, FYETTH2 - VO
R T XTI 5m X3 6bmTfiibh T3, B grandis®O#EEER I —45icRidT &
S0, PEHEmD LT3, Chid, BRLoBEhTRAL, BFENEHBIE X
2H0T, HIHMIRTCIRAEZ S 51D TH B,

#t, Y5 Ld xOGmelina arhorea Lo WTIERE 1 - 46 FRICR C-haioh D
KEOBEE2LLRTVS,

*5 94Tk, PineDRRTFEREZER]L - ATOLIETFLTV D,

) HHOBEE

B B coAOBEHOGEFR>wTiR, TS 2EHsbE, Fi,
FA - cEH, HRBl b 2 HETHAMEOREICEAR®EL S, 2T}, WD
hoREBYEILICED S,

HAOAEBRE D VTH, txVVvoflBgE v TR -Box s, Mk

4,005y 0BT ETN, HBHE, EVBLUTRECEAEZRLTL 5,



#l - 44 ¥rerTtoz-—h) OWMERFESR

2
$wm%) B Otk B [ R “F R84
£t m | Z—A2-¥D  ha¥§d i
65 20.0 200 500 3.6
85 26. 0 133 333 5.2
E % 8.0

1) Y4 ORI, 653, 65m (12x12ft) , ha47z 0

750& (z—& —Yicn 3044%)
) EBHEER, coTR, BAERAEETAHNKD
%> WT, ZOREHEH LEHRT S,

#1 - 45 ¥z 3 L7 % DC6neina arborea® LT E &

# i F ¥/ ha
0 750
5 375
7-8 188
10 125
15 63

%1 - 46 Pinus patuladEPER (w39 4)

A type forest B type forest
%o () A ha oo (5D ¥ ha
5 1 18] 7-9 1320 — 875 -9 1320 — 875
8 2 [[] 15 875 — 625 | i5 875 -~ 625
H3ME 19 625 — 375 19 625 — 375
5 4 6 24 375 -» 250 - ~
E & 30 250 - 0 25 375 — 0




®1 - 47T WAREEEM (3 HWV)

HHDRR
(1) 4,000 & 272 D DAFHEL
(Ve ED (AIED (i 2)

o [ A HEGT ( 15) Bt 72t (36t X200
Add &, Ha0hi 4.0 4 AX dBFMIX 2 4B (72 t5)
b3y 2 BGA CEIL 15 4AX ISBEMX 248 ( « )
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COTH, BHMBEEOEMNEREERILATLTH S,

FAOQESEOHIH TR, HREACELHFHERIE 14515 FhaTth b, DD
b, BGHHIR OWMREEE 110Fha AEF E DAV, SR EETHEL SRS T00Fha
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Nigeria, Sierra Leone, Somali, Scuth Africa, Sudan, Swziland, Uganda,
Tanzania, Zambia, Zimbabwe
« {5FGH : Algeria, Benin, Burkina Faso, Brundi, Central Africa, Chad, Comoros,
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Do

Ivory Coast Tid, gazetted forests®EUE L ZT-7flb b 3,
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A FY) 2R TH - -EA TR, gazetted forest reserves (ARSI M EER)
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BARUCMEDI T ORI OFTEERI 5 ENTE L. ARSINERERUAOGH T
R, MARUVEERRBFEZELSATOIREREZRVT, BEROFEM, AHELHY
KEHTEENFEhTWS,

Lo OREROMIC RER Ba 5 RESTERCRESATL AL TERLY
(1A &, Sierra Leone) ,

Bk, 779 H0REEOEE T “Salvage logging area” DIFENH Y, Kihx
MiciEAT 2 KO ERE ST TV B,
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TWwa,

c) BHEy VT
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FANEIL I TWE, ENTR, B7YT7, Ew, ¥4, sL—V7T, ThRA L
W

Ele, AVEF, Ny S5 Fr. THBROHESNEERILE - TV 3,

RN, RENREEBRCES, BREVPAECTH2/EHEOBENW A LT 1
Bo BHEWIERLALAERE, —RCKECPHSASONBIEHO LD OWEY VR
A, BHE) 2RHTIHENEL - TV B,

AEXFE, MMHETHELNENBMES T RBRTEVWERTHDY, TV TS
Wi,

b, BEEEEST 20H0mEREMAEOMELR~L2, Ric, BRMogm:
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BEHRMLBEIRL-TELLDTH B,
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BHEN O EBRTHAEEL IV,
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HEEOREET AL, REEIEHIE (land eleaning ) KOWTOREEZ QW L
TWa,

¥, HT 7V HOEBL OETR, QEEHELIOMmMEEEKE LTR2TE 2L
RLTWa, /e, MBS EREMERINCRELTVDILIALHE, AN, 7~
# =7 ®Chagga & KikuyuD A4 ld =t FH= —dRKRERMICLTVLT, ZHhiE, #HAPH
ZOHEAD S ZBECOARBNEIATOLE,

() ~2 KRB HRAEEDOEE

HUHIRORBE LE BT 2 HREEOHFIRAKDN S ORI L 5 bONFEAE T
ANTHO S BMERELELICHZEVI LI,

KR o DMFtORIE L T, Eosfomd, BEEH-LREHRTIHRMIS 5
bom, Custmary land BT}, RARBSEORECTHBT IRMOEREFAH
FFH5CENTERONR—RNTHD, BHOBALIAFHBERCER I TV, I
SR, DOoTRAXKFEEICHY, 4, HEOFHICH -1, BHORINE
ZHMRMBHFTEEN- 2o LHL, ADEMNE &2 B0 IR, SEMBHHG BE
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Wa, _ _
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—RBRRZOBMERDZOMARTH 3, COBREG, HEOFT YA v REFHETEEL
TRAL D ZORBELZALENE TS, RAE, BEBAEMOE-TETLEILHIS
MWD BRI 2L B TMBE LT3, flAR, HEILoEERHE BtoY
BLUENBESETH 2, ChoOMBMEBHERHTOETEERICEHRTAILEFT
Ehb0eBbhid,

COLAE, BMEREAICL - THEO R ZMTECHHOMNANSD, BAPTE, A
FOLBERE, CHETORBISHMLTV S, — I, BLwbo, HEH0b
D, KADHWLD, HERVHEIBVLO, Fi, (AHRBLTIEMCEST S b
DERBIFLh TS,

Ek, BHMORENEALTVE—7, BHOHAEREIRIFRIATHVIEVONE
BTHD, BV AEOKE, BIUEAE< LB iDL, KB, fREMmHELT
ROFEN TR LRGPP OMRIIL -TETWE, ZLT, MHHTcORM O
BRI, B, BERHORBORR, B OMENE CWhl
shatey, FRRABCBHOAFIREBEE - TETVWIONERTSH S,

1) EEOEWF

MHEOEIE Bt E - THRD LN TVWS, Will, 77V TRAELAELY Lk
REFOFEHKHicdih, Rytic, PRT7TAVATEHBENRZTOE ZfT>TWWE, Lh
L, #%&ic, B oBRGEE Lz LAy, B LUt olARRECZ OH
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%1 - 56 DISTANCE AND TIME SPENT ON COLLECTION OF FUEL¥OOD

Dlstance one Time spont Man-toy Anmuat lor
VILIAGE way bo fuelwoox] e krip Tor hoak Fguie, Capita Fuelwxxl
[Hanbor of soutce dnkn | in tninutes X YR . Consunpt fon
observations)
N of Time | yn-days per
her, Ranga Aver, lae teips  taken hausehold - mlsw
in hes

A, Elevation over 1500 metres

Guandurahl (39) 1,1 1,6-8 173 20-110 3.7 10,7 70 1.7
Dorgobesh {16) 1,1 0,8-8 125 60-240 3.8 1.9 52 1.3
bBonga {34) 2.0 1-7 220 60-360 2.6 9.5 62 . 1.0
8. Elevatlon T0UD to 1500 welros

hrkatanl {26} 4.2 1-8 119 1 20-300 1% 9.1 59 1.8
hyanargo (32) 3.1 1,%-8 135 60-240 2.2 5.0 12 1.1
Kijoka {39} i1 -G6.4 117 60100 L S ] 17 1.2
C, Blevaltlon less than 1000 metres

Chlgongwe (39) 2.5 0.5-0 97 60-100 1.6 2.6 17 0.6
Miyuka (134} -39 1.6-8 249 60-240 1.3 5.4 35 0.5
hilonwa {16) 4,3 1-6 189 30-300 l.4 4.4 29 0.7
Hugundu {37) 2.5 0.5~4,0 97 60-180 3.0 4,9 32 1.0
Kintinku [5) 1.0 1,6-5.6 132 120-180 3.2 7.0 16 0.9
M'shele (30) 31 1.0~%.6 I i} 60-240 1.5 9.9 65 0.8
togazi (25), ] 1-6 97 J0-180 3.6 5,0 38 0.7
fayaka (32) 4.1 1-6 loo 30-360 2.0 LN 55 1.6
Hipaja {11} 2.6 1-4.8 144 30-300 3.6 0.7 57 0.7
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1 —10 Relationshi between total costs for firewood and
charcoal and distance form production site to
point of consumption.
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%] - 57 Present and forecasted demand for charcoal in Ghana, 1977 to 1990

(in tons)
Seectar 1977 1982 1990
Rural 23,000 25,000 27, 500
Urban 137,000 ° 175,000 257,000
Industrial - 166,000 ' 300,000
Total 160,000 - 366,000 584,500
Source: UNDP , "The Development of Forest Energy Resources in

Ghana,' project paper of the United Nacions Development Programme,

revised 7 Qctober 1877, p.é4.
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#1 - 58 Kilns versus reports

Qutput
Total cycle {in % of
(including Investment air-dried Life of
type cooling off) (SUS, 1876)  wood) device

Earth 5 days to none 8~12% one firing

stack 3 months :
(depending
on capacity)

Pit kiln I week 100200 12-15% 1 to 2 years
(for 23 steres {(for dig- (for a masonry-
capacity ging, ma- lined pit)

sonry li-
ning, and
covering
with sheet
metal)

Portable 2 to 3 1, 500- 15-22% 2 to 3 years?

metal days - 2, 5007

kiln

Masonry T to 10 1, 000- 15-22% 5 to T or up

kiln days (for 2, 000? to 10 vears
a 30 stere
kilin)

Contiun~ 10 hours 300, 000~ 20-25% 20 to 30 years

ous kiln 3, 000, 000

or retort {sold in

{Lambiotte Africa)

type)

1

These kilns are made of special imported steel, the price of which has

risen greatly.

2

These kilins are built out of local materials, none of them imported

except for the metal roofing or sometimes the chimneys

3 .

Normal reparation work is taken for granted

Source : Uhart, “The Wood Charcoal Industry in Africa, " 1976, p.1l,
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%1 - B9 Seasonal varlabillity in charcoal production in the area of
Quetzaltenago, Guatemala .

GCherconl .
rrlee Month Migtatlon Cycle Subnistence Farminp Charconl Prod. Frequency
T 41,50 Januvary - rabtarning from the Iltele nckivity, up- much praduetlon takes
coonk w/ cdrn and langd harvest already place; price fnlls
canly colpleted; ne planting
$2.50 Feh~Mnr corn planting from only few producern
. Feh. to enrly Moreh
April © out-migration to overall decline 1n pro-
plant corn for duction~~ A base aupply
. © - these w/ inmuf- ' ja manufactured by 4n0-

) flcient lond, 500 Eamilles who produce
tigeucton to the vear-round, except In the
coast Lo obtaln planting scason
and dry fleh for

) Lent, which Ls sald
B in the market
Hay whent sosm production decreases 1
June-.July production Increnses
alightly, rainy season
$2.00 Mg -0Oct coaptal migration production decreasesi mlnor
to harvest cotn, ghortages 1n Q. but
vwork on colfes and aliortrges are not ecriticnl
corn Earme. WNalf
the 1000 fomilies
go to the coast
$3.00 Hov-hee ? firat: two weeka of corn and wheat hor- chnrcoal manafacture
Hov., mujarlty of vast beplng comen to o “virtual hale"
ighlwnd famtlian Prdcen vanch thelr penk
telurn from the in §
goaat -

Sourcer  jpepr, "Chareoalt Itg Multifarlous Effects in & Rural Cuatemalan Commumity, pp. 55-59.
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- %1 - 60 Firewood Prices for nine countries, [965 to 1977

Nation Year Price
($US. 1978/ nf)
Bangladesh
-~ retail price in Dacca for
Gazari split 1967 18. 30
1877 29. 40
Burma :
— retail price in Rangoon 1965 4, 30
1977 9. 90
Cameroon
— retail price in Yaounde 1971 6. 10
. 1977 14, 50
India
— wholesale price at Cullack
(Orissa) 1969 7.30
1977 22.90
[ndonesia
— average local market price
for natural forest fuelwood 1470 1,30
1977 3.20
Madagacar
~ rvetail price in Tanarive 19738 8. 60
: 1976 14. 20
Pakistan
— retail price in Karachi for
Babul fuelwood 1965 16.90
1876 30, 20
Philippines '
— domestic wholesale price 1965 26. 50
1977 46. 00
Senegal '
~— rtetail price in Dakar 1974 - 30.20
1977 29.50 *
* These figures appear to be inaccurate in light of the previous data,
unless some government price regulation (not indicated in the FAQ
report) is now in effect,

Source : FAD, Forest Product Prices 1960-1977, pp. 11-12.
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HlZW, ThadanD B RERE N 3 v 7 2T, AL KBIZEBMZR L, EX
1m, ER0cnDEILTEATWS, 1080EKERTIE, H1HE 1.6U.S.8 TohT
Wi, LHL, Cokiie, ZRIEBHEERT 2 EBRACEHECE-TETVE &
HELTWS,

—H, FEYOFAoETR, BHOMEOEE &b, TOLIUBHAF ~
Yva YRHMLTETWS, COLIEMMAF~va v Tk, BMRHLLIIERsH
TWa,

Sahel MO BPF OWFEIC >V TREKDOLHITH 5,

o, KBREILEEINABHBERMNHATHECTHIHHERIIZE - T
A0, FOME O AH IZRanako TR HBDO L HicttH T SR TWS (ABertrand, 1985
) o

FIREWOOD PRODUCT TYPES IN BAMAKO

Roadside sales outside Bamako® Sales within the city®

Small bundles of sticks FPaggots of large sawn logs

Large bundles of sticks [Faggots of medium-size unsawnlogs

Medium-size timber faggots Bundles of sticks

Three split log faggots Large stacks of sawn timber

Large split log faggots Medium-size stacks of large logs
Small stacks of iarge logs
Wood chips

* A Bertrand, Management of the Volta Valleys: Logging and Marketing Plant-
ation Products (Poles and Fuelwood) in the Wagen Reserved Forest (Nogent-
sur-Marne: Centre Technique Forestier Tropical/Transenberg, 1983).

* From an FAO-IPR survey made in 1978
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_ 3} Repiesentation of she Long Firewood or Charcoal Marketing Circuit
in Dakar

Ware-
hanses

elling e :}

=59 l Consumers

Retailers

Carriers Middlenien

=

——-~—-> Professiona] agents with a daminant influence over the eircuit

== Circuil

by Representation of the Short Forewoud or Charcoal Marketing Circult
in Dakar

Consumers

Ware-
Louses

Felling
Py

Carriers Hetailers
————————3

Saurce: Laurent und others 1951,

c)  Firewood Marketing Clreuit

Farmer Speciatized
producer or producer Producer
(1)

I the forest

Traffic rocte ) R ::l
Carrier
Town
Primary
wholesaler

e

wilolesaler

Secandary
\ Smmm
retailer

l.
2 Whulesalers using their own veliicle.

Source:  Berrand and wthers 1984,

,
I Craeftsmen Housewives ' Large-scule users

Administration-run units, and cases where producers of laborers are employees of major users.
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1985) o |

COMPARISON OF PRICING STRUCTURES IN DIFPERENT SAHEL TOWNS

Firewod Charcoal
Bamako (uagadougou Dakar Bamako Dakar
1983 1083 1980 1983 1950
MRk % CFA F/hg % CFA F/kg % MF/kp % ChA Frkg %
oducer
Costs 1.4 6.4 1.8 25.5 20.0 13.5
Profit margin 11,2 44,8 19.5 22,2
Roadside selling price 12.8 512 10 15, § 15.0 5l.2
Carrier
Costs 5.2 20,8 6 27.3 6.3 8.0 0.1 9.5
Profit margin 2.7 10.8 6.0 6.8
¥helesale price in town 20,7 82,8 17 7.3 59,0 67.1
Different stages of
marketing in town
Costs 0.5 2.0 2.9 b4, 0 15.8
Profit margin 38 152 15.8 7.0
Average retail price 25,0 100.0 22 100. 0 20 100.0 8.0 1000 A0, 0
Forestry taxes 0.5 2.0 : 1. 5§ 5.0 6.0 L5 375

RickBE, HBEMNTOMHOBEFRRREINED S T, HERADINAZSHE L,
BamakoT i3, MM @ /\FE{lii&A25MF/kg ¢, T Oz, BHMNTOBEREOBH2ETS
9, NFEREA DTN SHF/kgT, Tl a2 FOFICEREWHEAERLT WS,

F 12, Ouagadougou kit 3, 1975—1083ED MM i O L@k EBITFR I LT
% o



TRENDS IN COST COMPONENTS OF FIREWOOD PRICES IN OUAGADOUGOU (1875-1983)

1975 1580 1983 Average annual
CFA F/ke CFA F/hg CFA F/kg increase rate
of wood* of wood"® of wood*® % 1975-1983
Average retail price 7.0 (160.O) 15.0 (100.0) 22 (100. O 15. 4
¥holesale price in
town 5.0 (11, & 10.0 (66.7) 17 (11.3) 16.5
Average transport
costsiper iTuck® 1.5 21, 4) 3.8 (25.9) 6 27.9 18.9
Average roadside
price paid to the '
producer 0.7 10,0 3.8 (25.3) 10 {(45.5) 29.4
Gross Margin of :
salesmen in town' 2.0 (29.6) 5.0 (33.3) 5 (22.7) 5.2
Net margin of
carrier 2,8 (40.0) 2.5 (15,6) 1 (4.6) 12.1

*Bertrand 1975,

*De Baker 1982.

“Berirand 1983

°The average distance of transportation has necessarily become longer over the
YEATS,

‘A different mode of computation, taking into account only automotive means of
transport, leads to an assessment by De Baker of transport costs accounting for
18. 7 percent of commercial value.

‘The gross margin includes the additional splitting costs.

FILL B & 1983 DN IZ22CFAF/kg T, S HIZ19TSER D 3 S50 T, MMl
BWREL LR BHEERL TV,

mﬁ.E$K£U6@%%@@Bﬁmm;%:xr&Uﬂm@ﬁ%toufmﬁﬁm%
TEITH 2,

DISTRIBUTION OF COSTS AND MARGINS ALONG THE WOOD
DISTRIBUTION CHANNEL IN 1930 AROUND OUAGADOUGOU

Economic contribution by sector and by kg (CFA F)
Mode of Production Producers’ Cost of Carriers' Marketing Marketing Avevage
transport costs profits {rasport profits costs profits price
Pedestrians 2,50 2,00 6. 45 1.08 2. 00 1.00 15
Bicyeles 2,50 1. 75 4,40 3.35 1,50 L. 50 15
Carts 2.50 1. 50 2,25 3.75 3.25 1. 75 15
Vans 2. 50 1.25 1,75 4,50 3.00 2,00 15
Trucks 2. 50 1.00 3. 80 2.50 2.70 2. 50 15
Yood alone 2.50 1.30 2.83 3,49 2.83 2.01 15

Source: De Baker 1982.



FickBl, 2R FO—FBEVOW, Vansk X BIBET, WEBLBLORESK X
%6.45CFAR/kg TH 2, COBEE, EMOMELESICE ZEANRLDE L, Vansk
FBBENBLBEL LTV B,

B, Malile B 2HE LB Ol RREzEOLIICRENTYV S (Bertrand and Ot-
hers 1984 ) , _

Fikhid, AERcE 2EERORMMNRE O, £, ERALD bAERAOFH
WEWI ERAETENS,

COSTS AND MARKUPS IN THE WOODFUELS MARKETING AND DISTRIBUTION SYSTEM
(Malian Francs-MF)

Cost per kg Revenue per kg Margin

Produccrs 1. 00 12,38 11.4
Transporters

PFPB 21,6 27.9 23.4 -4, 45 to+1.8

GFPB 15.8—22.05 23.3 1.25 to 7.5

FBM 18.04—21. 24 18—22.5 -3. 24 to+4, 46

Buches 12.9—14.6 16 1,42 to 3,12
Retailers

PFPR 23.9 28.1—-30.5 4,2 to 6.6

GFPB 23.2—24.4 2528 0.6 to 4.8

FBY 18.5-23 21.3-30 2.8 to 17

Buches 15.4—=17.6 18. 6 1 to 3.2
Source: Bertrand and others (1984), Tables 511-513,pp. 172-76
Note: Producer prices are undifferentiated by type.Costs in column 1| include inte-
rmediate purchase cost(that is, transporter cost includes purchase form producer,
and so forth). PPPB=petits foagots, petites branches (small sticks, small branches)
:GIPB=grands fagots, petites branches (large sticks,small branches) :FBM=fagots/br-
anches moyennes (medium sticks/branches) ;and Buches=fagots/buches (sticks/logs).
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#*1 - 61 Charcoal Prices. for 13 developing countries over time
(Prices are in $US/mt)

. Year
Country Explanacion 1966 }iﬁl H_ﬁi l.?ﬂ -lum 2}_7_5_ l_?lﬁ_ .1_?2
Brazil " Dellvered to consumer industry - - - 22,10 - . - 46,80
Butma Retafl price in Rapgoon - 94,60 - _— — — — 12,1
Cameraon l Retall price in Yeounde - -— — - 127,00 __ . 240.00
indonenl s Av'erg;u local macket price for

charcoal from noktural forests - - - 10,10 - - — 50,40
Hadagascar hztnll price in Tananarive -— - 31.50 - - - — 46, )
Mot ocen Retall grice In Casablanca - - - - 58,40 __ -— 120.20
Paklstan Retall price in Karachi 51.40 - - - - - 96.50 -
Phllippines Hh"nleaa].e price for upland specles — . 25,60 - . - boeosLro i
Surinem FoR export price, 4% molsture content  __ o - . . $s,00 10,00
Togo Retall price in lLome _— 36,90 - . . . 124,30
Tunlala Retall price in Tunis — .- . — 31,00 . __ . 560
Turkey Retall price ln Istanbul _— 61,90 - - -, 229,90
Zambia Retall price (regulated) ) - — - 68.00 -— -— -- 61.60

Saurce: FAO, Forestry Product Prices, 1960-1977, pp. Lkd-L4,

hicdhid, 2o0RENRAONZ, E1, HEIEICL-TERERXHBETH
9, B2k, ECOETHMBENRLERALTWA I LTH S (Zanbia TREMEABEIS LT
W5) o Brazil T IITTIER WG I9TOER D 2 (%10 LA~ TW 3, Togo, Moracco & & O
CamerconT &[RRI % & », Indonesia TIXI9TTEREO KRB IZITER® 3 £
FRLTWE, S 5iz, TurkeyTid, 19764EIS DT i3 1976 D 44505 < Il bt L
TW3,

LinL, ilTE AT RPRE 3 DD, IAH DK i D MBS o~ THISHY 12
FLoH, RKREBL20TVE, COBRIREL -3R3hhdEBhThs,

Fzl - 62 Prices of different 1979 energy sources in the city
and in village in Nigeria
{(cost per coal equivalent in Nigerian Naira)

Yillage City
FFuelwood 9.9 22
Lagidi 80 150
Charcoal 100 90
Kerosene T7-84 63-77

Source: Ay, “Fuelwood and Charcoal in the West African
Forest, " 1879, P. 84.
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1 - 63 Effective heat yield equivalencies and cost comparison
by type of fuel :

Type of Fual - - guEAtitvai?“ EEEEbh' Coat ‘Ratigs
Charcoal 1,000 kg Shp 1.00
Firewaod 2,383 kg . &7p .80
Kerosene 0.425 1 11p .13
Bottled Gas 0.297 kg ‘ 20p .24
Electricicy . 3.223 kwh 19p .23

aTo produce 1,940 Kcal of effective energy.
bAccra prices, February 1979: (1) 1 bag of charceal, 40.8 kg, ¢34.

Charcoal is sold in standard cocoa bags. The weight fluctuates depend-

ing on the type of wood used to produce charcoal, Reference is cften

made to a 32 kg bag. Charcoal is sold by the bag rather than by weight.

Consequently, the actual cost per kilogram would vary depending on the
particular bag welghed. A 32 kg bag selling for ¢34 would bring the
kilogram cost up to ¢l.06, The kilogram cost would be considerably
higher if a pile of charcoal, sold at a kiosk, were used as a measure
rather tham a bag of charcoal. In February a pile welghing 340 g
sold for ¢l, The kilogram cost would be nearly ¢3. (2) Firewood,

18 kg log, ¢5; (3) Kerosene, 1 gallen container (3.79 1), ¢l at
conctrol price; (4) Bottled gas, 32 1lb, ecylinder (14.5 kg}, ¢l0O;

{5) Electricity, est. ave. kwh cost, 5.46 p. Electricity prices are
expected to increase 30% or more in the near future, thus, making
bottled gas more economical cthan electricity.

" Source: Martin, "The Ecology and Economics of Cooking—Fuels-in Ghana,"
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#1 - 64 Breakdown of fuel wood consumption between household and non-
household use (Unit - percentage of total consumption)

Country liouaehold Cottage Induserial Cottage Industrial and

Industry and Service {nduatrien Rervice Sectora
Sectors

~ in some or all countrles -

N. Nigeriad 75- 25 bakinp baking
Gambia B85 7 . 8 brewing cassava drylng
rural (85) 9y (6) blackamith tea drying
urban (83) (-) ’ (17) ffah curing [ish curing
Sudan 98 ' 2 {heating tobacco curing
animal food) brick manufacture
Tanzanla N 23 7 (hot food ceramic manufactuce
traders) cement manufacture
Thatland =~ B84 7 9 - {palm ofil metal manufacture
rural (89) (N ' (4} production} blacksmiths
urban {74) {8} {18) (sweet rallways
Co making} gawmills _ [
restaurants L
canteens

Source! Openshaw, "Woodfuel--A Time for Reagsesement,” Natural Resourcesg Forum 3 (1978), p. 41.

Hi ki, FENONHBIITI-89% LB, ZETLEHOMBRT - 9% &EL,

7o, PuralckhiE 4 v Fow, BHOoWNYHAFER KBS, 4%NFRATE,
6 UMb THEMICHBESIA TV 5,

B OBEBIE, AFOLEIELELBERLTVT, 1 Y FOHTRRDOL I TH S,
SR E TOBENImEINTH IS 2 2 A F —HE U TBHMERMT 245 15kn
EA BRI ECAR, AMEzAAF-FHELT, RoFHLLROBVEHELT
WA, .

R H VDT + L RABOWAEHETE, IBAFHROLHS Y MAEMER, #H6ke Kix
BkgThb, 1 AMADOHEBBRIZ, BH0 20d, K0 520, 0. MBm&HELT
Wa, £k, BEOYH Y2 —BTE, AR 1 BED, #1W (F40~



S0cm, & 2cm) ZSEMTHBLTRY, L AESRITRLIICEZHEETSLLTY
B,

AN NVEFORETH, I AELSL) OBRWHERE 162 F — v (§§0.960) &L
TWa,

24T, 1982FED1IZAMSIBEDE Hlchi»T, FEL 4 >0 (Blant-
yre, Lilongwe, Zombods & ¢¥ Mzuzu) KWH I Az AVF - DHEBEODVWTHEET» 12,

CORETE, IMEEODBALOWVWT, A vIEa—%FfolkbDTHB,

TR, MW ThL BALOEE Nz AAMF~HELTHEREMALTWE D &)
RSN,

AW, BERERE %LU Eo ARFREREL, £, 0B EOAREbNML
PREBHREFELTYS, fiAE, BBET, chicld, THPESEMHLTV S,
HFROBPERL LT, F1LAMDTE, 1ldkgoRiEE, 308kgd M2 li-T L
Bo COKRR LldkgEEET 60 8ldkg (IR UR) OFMERTELT B LMD, &
MolR#FAEE, 1AMALOE 1,120kg, # L4ndE2HEBLTVWAI LIRS (Wfcr
D.85mEHEESNTWE)

HE DRk

HEBOREE LTI, Aidom, B, BE ITEMzofickilshzoT, ®ic
ZOHER DI DVWTHBNTAS,

o ki

AL L ToBRHORIHER, BRSSICHBHREBOCLROBEELUEL 5D T
By, @F, BHHBRRON%E LY 3 EHESINT VS,

P, A v FoOPuraTid, MA@ W0OXHERNCELA TV S, HIFBEELETH
RHNHHA TS, 1FELIASD 830 RHNHBEhBEL TV B,
HYyETRUGS A TRIVKAHERTHY, 75 YA TRERETIYG, MHHc2%
WEIRF IcfibhT v b,

H—F COWWER & BRI 2 0BT % 19604 & 19T VR O 9525 Lt % 77 - 72 4%
BF#1-66, 6TorsTH-1t2,



1 - 65 Main cooking fuels used in urban-rural households
in Ghana, 1960 and 1971

1968 1971 1960 1971 1960 1971
Total - Total Urban Urban Rural Rural
Popu- Popu~
- lation lacion
Firewood 80.1% 74.0% 47.7% 33.0% 93.0% 92,0%
Charcoal 14.6 22.0 43.5 59.0 3.1 5.0
Xerosene 2.0 1.0 5.3 2.5 0.6 .3
Electricicy 0.2 0.6 0.7 2.0 0.1 .1
Gas 0.3 Q.4 Q.6 1.0 0.1 .l
No cooking 1.0 2.5 )
Qther 2.8 1.0 2.2 .0 3.1 1.8
Total 100.0% 100, 0% 100.0% 100.0% 100.0% 100.0%

Source: Martin, "The Ecology and Economics of Cooking Fuels in Ghana,"”

p. 8.

#] - 66 Firewood and charcoal usage and urbanization by region
in Ghana, 1971 (% of households using firewood and
charcoal as main cooking fuel, % of population living
in urban areas)

Region Firewood Charcoal Urban
Greater Accra 10.0% ’ 79.0% 89%
Central . 76.7 - 20.7 28
Ashanti l - o715 20.0 28
Northern 93.7 : 5.5 25
Eastern 87.0 10.0 22
Western - | 71.0 . 27.0 21
Brong-Ahafo 90.5 7.3 17

- Volta - 88.3 9.8 12
rﬁpp;r T ) 80.6 4.0 7
All Ghana 7.0 22.0 28

Source: Martin, "The Ecology and Economics of Cooking Fuels
in Ghana," p. 1l.
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1 - 67 VILLAGE ANNUAL PER CAPITA DOMESTIC FUELWOOD CONSUMPTION

. Domestic Fuelwood
... Village | Elevation® | Use in m3sw
Gwardumehi A 1.7
Borgobesh A 1.3
Bonga A 1.8
Arkatani B 1.8
Ayamango B 1.1
Kijota B 1.2
Chigongwe C 0.6
Ntyuka C 0.5
Chilenwa C 0.7
Mugundu C 1.0
Kintinku C ¢.9
Mwamashe le C 0.8
Negezi C 0.7
Sayaka' . C 1.6
kipeja o | ... c.. 0.7

* Elevation Levels = A - gver 1,500 metres
B - over 1,000 metres to 1,500 metres

C - 1,000 metres or less



%1 - 68 Tabora region tobacco.production data

Estimate of Actual cured

fuelwood used, and marketed
Season No.of families Arsa under 1000 md tobacco
growing tobacco tobacco, ha stacked 1000kg
1969/70 - 6,071 5,538 582,17 2903.7
1970/71 6, 154, 6,819 715.0 4911, 1
1971/72 10, 944 6, 446 676. 8 5215, 2
1972/73* 11,738 5,328 559, 4 6801.5
1973/74 13,629 10, 300 1081.5 9851, 4
1874775 21,308 1L, 830 1252.7 7210.9
1875/76 20, 483 11,1190 1166. 6 8582. 1
1976777 27, 480 14,319 1503. 5 8937.2
1977/78** 26,879 15, 902 1669, 7 9200. 0

Courtesy: Tobacco Authority of Tanzania
*Figures are estimates, column 4 is probably an underestimate
**Marketing was still in progress
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F#1 - 69 Traditional energy consumption

Non-food Traditlonal Enerpy
(Parcentages) Total non-food energy
Crop filled by traditional
Country Fue lwoad Products Dung kcal/day/capit% energles {percent)
Bangladesh 6 60 34 3700 B4
Nigeria 92 8 - 71600 v 8z
Lndonesia 97 3 - 6700 66
i

India 62 13 25 . 3900 48
Brast{ ' i7 i3 - 6700 35
Turkey b4 22 . 34 5900 3]
Chiina 35 65 - 5100 ) 27
Talwan 33 67 - 100 1

1

Source: Smil, "Energy Flows in the Developing World," American Sclentist 67 (1979), o. 529.
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21 - 70 Type of fuel used in a traditional and an industrial
village in Ghana

Juapong Vane
Type of Tuel (industrial) (traditional)

Firewood 26% 87%
Charcoal 24 0
Charcoal /Tirewood 44 t3
Kerosene 3 0
Charcoal/Kerosaone 3 0

total 100% 100%

Source: Jean Steckle, L[ffects of Industrialization on Foad
Consumption Patterns; A Study in Two Ewe Villages,
Technical Publication Services, No.20 (Accra:
Institute of Statistical, Social and Economic
Research, 1972), p. 85
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%1 - 71 Household consumption expenditures for fuel and power, 1974

Fuel and Power Rural Urban Large® Total
Cities
Electricity 408 2,604 5, 960 8,972
Gas 136 360 816 b, 312
Kerosene and other liquid fuel 20, 240 5 148 2,864 28,252
Charcoal, purchased 4,076 g, 876 11,396 24, 348
Charcoal, imputed value of own 1, 284 272 56 1,612
production
Firewood, purchased 1, 804 4, 036 1,024 §, 864
Firewood, imputed value of own 47,1712 6,576 16 54, 304
produse
Total, fuel and power e75, 660 cal, 872 c22,132 cl25, 664
Total, all household con- cl, 450, 668 c61l, 692 ch42, 444  ¢2,604, 804
sumption expenditures
*Kumasi, Sekondi-Takoradi, Accra

Source: Government of Ghana, Central Bureau of Statistrics
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Village :
Reforestatlon
SODEVA USAID + ? 1968 diverse species ? [ndividuzl,
others Village
PASA Germany 3.1 1880 Anacardium occidentale 5820 Al
(GTZ) (cashew ) Levels
i Mbiddl Canada 0.7 1973  Acacia Senegal 325 Experimenta}
Experimental (IDRC) +tree forage spp.
Center
Cerman Sylvo- Germany 4,2 1975 A, senegal > 5300 State
Pastoral (CTZ)> Yillage
Reforestation
l.agbar UIPE ? 1978 A. senegal + 314 Viilage
Integrated {Switzerland) A, tortilis
Development
SODESP USATD ' 8.0 1975 A. senegal 7 Individual
(15% of activities are reforestation)
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OARRBICHEHEL TW3,
STDARE#, HRERESEH (Village afforestation ) KBEMZEF->THED, TOD

Faves bt LB ERARPLCENSEOEBRE2 - 120EENTHD, 19844F i
149, 006ha OHHARNEITES LTV B,

#0212 & r¥=7TicpltpVillage afforestation ORI

F M oH @ O e B (g =T N 2Y)
975 3280 -
1978 3678 -
1977 57176 . 7, 077, 654
1978 7161 1a 290 0040
1980 7964 12 826 000
1980 9490 . 165 812 000
1981 12050 22 625 000
1 9832 10221 292 273 000
1982 9098 23 9495 000
1984 9008 24,387 000

tt 8l ; development estimates

oo Yes h OEEAR, B, WHMEH EREH, REORECEFTERIR
BOFRRTHD, ok, ETETHREROSMHBLET, ERIEWT 2HAKD )
B HHEMORBIRETH D,

(3) HFrvET

W e T IRI964ELOH A F Y A D S L, MHEHFOM2MET, ADE 56877 A
(19804 #E) &M - T Do

BTN D - TWh, GIRE, 65— 8H  EEAOWEN, 0-117 : SiREgH
M, 12— 48 :FMo3okKRMaEh s, EROBTEEILETI1200- 1300w, BT
700—800mm EH->TWb, QiR HEHEABISSLHI0° C EWIZILINBLL,
— M RBE L TIRE L L > T Do

WY E TNt AEEE, HEREokERNOMERE 2 -BIRTEEDTH S,

BUEsLUBEELTER, 743V F, R, EC, FAOMREMLTW S,

WL TR, A h BRI B 3 RIRBHRRERC N EANTOT, Bucalyp-
tus grandis, I. cloeziana %Pinus keysiya, P. ocarpad A IS IR ICTEL U 2o s i B
BhbaTWwd,

# v e PEIIRBWT bEEGHRE OB, MBI, BRI LB HREOED N
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S22 —14 POPULATION AND ANNUAL GROWTH RATE OF MALAWI, 1901-1977

1 Population t Intarcensal Growth Rata
Yagr lo=wsnom o m s~ emmm s i e e e et = = e e ————
af 1 Da Facto | Da Jure | 1 Pe Facto | pa Jura
Canasus | {12 | (1) . | Period | (X par annum) | (X per anaum)
e | i e [ T [mmm s | =mmmmmr e s | - e
] | | 1 i
1901 I . I 737,133 | 1 - I e
| ! | i i
1911 | .. I 370, 430 | 1901-11 I . ! 2.8
| [ ! ] I
1921 i .o 1 1,201,983 1 1911-21 ! ‘e | 2.2
[ [ | | |
1926 1 1,263,291 ¢2) | 1,293,291 ! 1921-25 } e 1 1.3
1 [ 1 | !
1931 ] 1,573,454 (23 | 1,603,434 I 1826-31 1 4.5 | 4.4
i ‘1 I I |
1945 I 2,049,914 | +2,183,220. {3} | 1931-43% | 1.9 1 2.2
! | | ! 1
1966 I 4,039,583 | 4,305,383 33 1 194566 ! 3.3 [ 3.3
| 1 . t | I
1977 I 5,347,460 I e [ 1966-77 I z2.3 ! .e
“
{1} The de facto population is the total nurbar of permona actually
in Halawi st the time of tha Census; the de jurs populatlion
includea Malaswiaps living abroad and axcludaa personsa auch As
tourista who ara only temporarily in tha country.
(2} Eamtinated from the da jure Censua reaulta,
(3} Eatinated from the da facta Ceneua reaulta.
SOYRCE: Nalawi Population Cenaua Reporta.

#=2—-15 POPULATION AND INTER-CENSAL GROWTH RATE BY REGION, 1966-19717

t Populatian I -
Region [mrmmme e e e L L L DD el | Growth Rata
| | 1 1966 - 1977
I 1966 | 1977 | (% pear anpual
----------------- e B it ER R bbbl bbb et

! | !

Halawi ! 4,039,583 ! 5,547,460 | 2.9
| | |

Nartharn 1 497, 491 1 648,833 I 2.4
| 1 i

Cantral 1 1,474,952 i 2,143,716 i 3.4
! | |

Southern | 2,067,140 I 2,7%4,891 | 2.6

SOURCE: Malaw! Population Canaua, 1366 and 1977
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