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Executive Summary
JIFPRO Knowledge Program (5th year of Reiwa), funded by Forestry Agency, Japan

About the Program

Sustainable forest management in developing countries, contributes to climate change mitigation,
biodiversity conservation, and fighting illegal logging. Such contributions lead to stable livelihoods
and productive environments for the communities in the region. Therefore, various initiatives aiming
to both conserve forests, while improving the local communities’ livelihoods, are being taken in the
developing countries, to challenge deforestation and forest degradation.

Valuable forest resources may be available locally, in developing countries; however, without
sufficient knowledge, these initiatives may often end up being unsustainable or unself-sustaining.
What we call "Knowledge" here, means technologies and knowledges of, processing, usage, market
access, added value improvement, and such, in this Program.

This Program aims to promote sustainable forest management in developing countries. We conducted
empirical studies to apply Japanese knowledge, to issues in the business which use forest resource in
developing countries. It was aimed to develop examples of initiatives, which contributes to improving

the community livelihoods through sustainable use of forest resources; and to disseminate it.

Integration of Empirical Research to Apply Knowledge

The results of two case studies developed in this Program were studied, in the aspect of how each
Japanese Knowledge had contributed to the result. It was then analyzed how this case may further be
applied elsewhere. Finally, each cases’ Knowledge-applied model was developed. For case of QR
Code(®Denso Wave) traceability applied to Ghanan cacao, possible uses include scaling to other
businesses in Japan and abroad, spreading to those handling cacao products (scaling to other countries),
spreading to those handling EU Deforestation Regulation (EUDR)-regulated products (vertical

expansion), and spreading to those handling other products available in the market.

Empirical Research to Apply Knowledge in Developing Countries

Case 1 Cinnamon forests are expanding in northern Vietnam, but there have been concerns about
their sustainability because of the exploitative harvesting of cinnamon from forest land. Therefore,
using the existing techniques in Japan regarding bark compost production, we conducted an empirical
study aimed at the sustainable management of cinnamon forests in the mountains of northern Vietnam
and improving the livelihoods of local communities. Cinnamon compost was made from unused
branches and leaves that remained after the extraction of cinnamon oil and mixed with nitrogen
material available locally in Vietnam. The mixture was then fermented. The quality of the compost
met the standards related to bark compost of organizations in Japan. In addition to training local

communities in compost production, we distributed a booklet explaining the production method in the


https://green-business.ec.europa.eu/deforestation-regulation-implementation_en

local language and disseminated the technology through seminars. Revenue costs revealing the
benefits of compost production were also projected. Efforts to obtain organic certification for
cinnamon have been initiated.

Case 2 Ghana in West Africa is the world's second-largest producer of cocoa, but its production
has come under increasing global scrutiny in recent years, as one of the causes of deforestation in
the region. Therefore, we created a system to track cacao beans that do not involve deforestation
using QR Code®, a technology which was originated in Japan (system for the supply chain
stakeholders). Incentives were given to local communities that produce and process forest-
friendly cocoa, such as by the return of premium cash and the distribution of shade tree seedlings.
All target cacao production sites were mapped, and verified as being free of deforestation. The
verified cacao beans were used to make a premium chocolate. We then made a system, where
consumers can also access and check that the cacao beans used in the chocolate they eat, is
deforestation-free, by scanning the QR Code® printed on its package box. This series of activities
aimed to reduce deforestation in Ghana and improve the livelihoods of the people in the local
communities.

Case 3 As a follow-up to last year's efforts to create a wooden city in Indonesia using Shelter
Company’s technology for earthquake- and fire-resistant buildings made from wood, we
conducted a performance evaluation of Indonesian rubber material, LVL, as a wood component.
We also established a project to demonstrate an earthquake- and fire-resistant wooden pilot
building in the new capital city of Nusantara.

Survey of Japanese Knowledge and Ghana Issues Survey

We researched Japanese literature and included six in the database (ChiePro): 1) The QR Code® is
a two-dimensional barcode developed by Denso Wave, Inc., and now widely used throughout Japan
and the world. 2) Bark compost was developed by (then) forestry research institutes as a method to
dispose of large amounts of bark and sawdust generated by sawmills during the period of increased
imports of foreign wood. It is also used as an organic material for organic farming, floriculture, and
container seedlings. 3) A step-by-step guide with easy-to-understand methods for calculating forest
carbon sinks promises to be widely used in developing countries and other nations where forest survey
methods are not well developed. 4) Although there are many charcoal production technologies in the
world, Japan has established its own unique, high-quality charcoal production technology, i.e.,
Binchotan. 5) Wood vinegar produced during the manufacture of charcoal is used for soil improvement,
insect and disease control, and as a bath additive. 6) Japanese companies hold the leading share of the
world market for polymeric water absorbents used in diapers, which show promise as soil conditioners
(water retainers) in agriculture and forestry in arid and semi-arid areas abroad.

Survey to detect some other issues related to forest resource use in Ghana was conducted.

Ecotourism in forest Protected Areas was studied, and Mole National Park, Boabeng Fiema Monkey



Sanctuary and Kakum National Park were visited and reviewed. Anyanui and Kakum estuary were
visited for studies of mangroves. Encounter with Shea butter in northern area and African black soap
also developed into a desk survey, targeting the bettering of the tough working process of small-scale

handmade shea butters, made by womens’ groups in the northern area.

Dissemination of Information

"ChiePro" is an information dissemination database website launched by this Program. It provides
and informs Japanese knowledge collected during this program. It is also intended to facilitate
interaction between business operators and knowledge holders. An English version has also been
created.

Web seminars were held to disseminate information regarding these applied models. These are
intended to reach business operators, knowledge holders, and other stakeholders related to forest
resource conservation and sustainable use in developing countries. In addition to reporting on this
year's empirical survey, experts provided information on the state of forests in Vietnam and Ghana,
the value chains of target products, and a discussion session focused on the possibility of applying

these Japanese techniques in developing countries.
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WORLD COCOA PRODUCTION (gross)
2013/14:.4.272 million tonnes

Africa: 72% Asia & Oceania: 12%
(3.101 million tonnes) (505,000 tonnes) )

Latin America: 16% :
(666,000 tonnes) = .‘ \ W
" dion

Source: ICCO
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DHMEAD D 13% LA LD TH Y, A S IXEATRE 2 KbE 1@/ NGEM L < v
% L HE L7, (Kalischek et al 2023)

BT 5 oW1

- EU &M ChH L e X 5 ic, FRED 7 M & 2 08 Ico\vT EUDR 0
MzkD 7=, HAA L AAFEESHREICE TN, S, BRI ITHE L Tk
WEREARTE A A AEGIZ EU i e BG83 TE 7%, 2D X5 ifiiiid,
SHAREZGOMFICILD 3 AIREELRE 2 b B,

71717 DEFER DI Z 5 HE
cH—FDHAFEEZ, NS CHBEEZEBFRIONERDE, B OH T IADTRE
EFEETITY, LI FRIBB 2223 DTHSE, LrL, NELZANATDTED
EIXE D A A ARt 2 5EMi & 720 | EFEF iM% B 2 EATE v, AR
BirAtofFEIFF AT KEBREZV T 22050, HE TR S ICEE%2EI<
BEDTR 0,

BERDE I AINTF ¥ — Wi h A ADEFEDLEE B R, H S A DAFE IR A
BB 5, LOIKRATBKEYI VBT H A 22N, 7 A 2B TENAZES
5, LwIRBICORRYCTWIRIICH 5,

ERALEZBARDFLYY -+ B
QR = — F (BRXath7 v v — oBHFEBA) xQra—Fix M7y v —v = —7osgmEcs

FLYUERETIL -+ C(A+B)

NNFADEMD~y &y 7L ) ETONRA N ADPIREXNDOERETH B LHERL
776 QRI—FEFio /2 A FATOHRET 4 vOFEHML AT LEANICIY, ZDHHF
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SHRBMERICEE FIEo 7zt %2 P L —RAJREIC L 72, ZRIC X Y FRIREER
% L7p WAL E OB A3 ATREC, T ORI - BEAE (LR RFERX I CH 2 L fEHIC
MERRTE DL X ol COMMATREXIND I A A %R TUH I &2 Z & IF, FHMR
REEOMAIC O3 o720 AEtH LICHEATE 5, X EUDR ICDOWTH, Tz~
— R R D B LI TE B,

> AEFECHONMMTEZYGES S, Uz 7L 37 oMb (Hinflifi 1) L, #&Eoal
LEFEHRE~DLFELELEILHPTE ML ZEAL 2, ThIC X Y EROAER L,
AMRDEEH ) X 7 DARTFICEHERT 5,

> JEHE - HEZRT O, QR 2 — F 2l 5 HHdtHio WEB ~— Y% b R, FIAHE
X, BECIREY — v oa—F XY, 34 P ERC, EoFECHERIA O NS, &
PRICHEE L W EEHIG R, TEERES), OB, & EO@AR S Y | HBEITENC D503 5 7
D | IHEE OIFRCHRIC DA B AREMEDS B % o SR A A1 AT 2l 5 B DR,
FAECEA L AR ORHEIC O Y | [ER~DETE AIREIC L, £E5tH L, O
WCIIBRMREIC D235,

> TLIT LT, HEBOW 2 A L CEES I, AEbiciis 2, 2nic
YO NAFDEENLL Y, AEHA EICo R0 | Fi ik dR oM Ic o2t 5
TEDHIREI NG, T, BIROSERESET Y. AL T ARSI, A4 F ¥
—RYT 4 TICOBB o7 0 RRZH - B EEEEIC Bk 3 2 S0 AR 53 & B
DFEMA Y b7 — 27 DBERICEHNT 2 2 M Nn 3,

ZDtSEHS A
https://www.jetro.go.jp/biznews/2023/06/e269eeel4e52e454.html
https://ieei.or.jp/2019/06/special201906001/
https://ecampusontario.pressbooks.pub/globalvaluechain/chapter/components-of-
global-value-chain/
https!//www.larskarlsson.com/?p=2101
https://www.oecd.org/industry/global-value-chains/

https://www.jetro.go.jp/biz/areareports/2022/361924c¢8d6¢c4c953.html
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https://www.jetro.go.jp/biznews/2023/06/e269eee14e52e454.html
https://ieei.or.jp/2019/06/special201906001/
https://ecampusontario.pressbooks.pub/globalvaluechain/chapter/components-of-global-value-chain/
https://ecampusontario.pressbooks.pub/globalvaluechain/chapter/components-of-global-value-chain/
https://www.larskarlsson.com/?p=2101
https://www.oecd.org/industry/global-value-chains/
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I SFEVERAIBREMOREMEICKDEMATREL T EVURETTILOEE
(RhF L)

i. TLy UERERERAERE

= 111 EiFAET—

*HALERRE A. BAXIZHD FLyTiERBE C.
FLvyY B. (A+B)
BN 72 v F & VIR N — 7 HEE R 70 o & Y AREE I 13 72
N — 7 HEREAE

i, #E R EEXNSRH
~ b F LS FFRELME Lao Cai & Bao Yen #f Vinh Yen £/

440000 450000

2450020

2430000 g

2470000 M,

2450000

—Vinh Yen*!

I st
FEHRF
| Pl

2450000

[I-1 xR

10~ F PRI : https://www.eorc.jaxa.jp/ALOS/en/lulc/data/index.htm (HRLULC 10m resolution map of
Vietnam [2016] (ver.20.06))

11 N R A EHX 8 - Natural Earth Natural Earth - Free vector and raster map data at 1:10m, 1:50m, and

1:110m scales (naturalearthdata.com)
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https://www.eorc.jaxa.jp/ALOS/en/lulc/data/index.htm
https://www.eorc.jaxa.jp/ALOS/en/lulc/data/index.htm
https://www.eorc.jaxa.jp/ALOS/en/lulc/data/index.htm
https://www.eorc.jaxa.jp/ALOS/en/lulc/data/index.htm
https://www.naturalearthdata.com/
https://www.naturalearthdata.com/
https://www.naturalearthdata.com/

iii. SEREMAH

AEBEETIDHICHEY., REOKMBES E Lz, BARAIE, X 112 OB
LBRICENVTHREICE TEN—VHBRRAICRIBEIRELCELEELERT—
LIZERE LA, ZhI2mA. 2EN—VHBIXRICHEEME. BMWICRET
BEGEE >z, NN FLAIOESH L, RELHDITT, KREOBRSGHABET SN NF
LAZRAZw 7 (OTXKEE : Pham ThiHuong (IR#fEA : O H M) i< : Tran Van
Ho(B#a—7T 4 *—4%—)) [ZA. NN FLOTEREFZEAT (Soil and Fertilizer
Research Institute, LA SFRI &93) (2HWT., BHIEHOERS K OHEICERY A
ATEETERRENRMICE L HEFERFEOEE S L VHIEERBREOMEE
BET506HIE L=,

BEEHEEDDICHE=>TIE, RN FLEHIZHWT () EERHHEE (LI,
JCA LT )N EREHROBEMBAHATOC 2/ MNEBEFHNEREREE 0z b 7
T—X2] (L, SNRM2 &£9°3%) &E#ELEFHEZXRTLEZ, SNRM2 28 L T, R
LARLIZEF2THRFHESIRERNARELERTOSA IO ) FEEBICHRES
TS SNRM2 oo oy NEEBaI =y b (LU, CPMU) OBAHEME, £
B ELANL (LaoCaig) 2EWTIER. E70v ) MEEIZ v b (LUE, PPMU)
DHBHDEE, MR THD Vinh Yen HIZEWTEBZEDDEH E LIz, £-R5
LARIIZEBWTIE, AFMREROEBS L URLRNLOBRKREDOXEEFT,

EftRcitEL > 5 —
- BADF Ly PEED LEKRFARRDER (& EVERED/S— 7 HEL)

3t

(—3t) BAGRHESGE I

liimg %) XIES/E
(EBERREE] (EBALE EE) R Ry DURRIES I
WA S—p w0 =% FHELE=IN—7 #MToC s FBEB
BARBHIN—F @G H S — 7 HPIREN (Management Board of Forestry
IN—TEEE [T] y —a‘—%% = =5 - Projects)
= k EBBLUEQ P P
e T RRL-310% ol e g 2 FR7AY s FEBI=Y b
3 R &= iy B Lok Cp »
EBRtGH TN~ ERtBH I —T L g N R - S
EHEE | BEEE A0 mmeE L A70Yzy FEBazZy |
BR1-318% — gmoisy .
L . BHEMRER

o | BEE
[nomy] [Bia—F 1 2—%—) Soil and Fertilizers Research Institutions |
Pham Thi Houng Tran Van Ho — SE LD
[FREL%R] i
5 Dr.Nguyen Thu Ha +i# 4 #% 72% 2-318%

[1-2 HhefAsR
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iv. &
NhFLAHKREIRHLAMED Lao Cai H TR, SFERFRMGSFTEUREAERE T
5, AEIETEVEEIZAZANTE Y., 2020 F£RFATH 40,000ha D> +E U ME
HMWNEND, BEIESTEUNRTI— BIFEBEEM, BEHNDE ST EVAANILELEE
LTV, PTEVHERFBRBELEDETCREROEERINARE LTHERM T OATL
%, AEOHENBMERTO T T L 2021-20252 8 N TEEMN A S T EUHKEN
WEINTWDZEIZMA, YFTEUNY2—F T —VORIEIZRYBATNS, &5
[2.20830 EETIZVFTE U MEMEZ 60,000ha FTHKRKTBHZEEZBHIEL. OB 50%
58 (35,000ha) T ) 7 CHKRBIANMESEBERL TS, AT Y 7IEN N LILEGE
) ICAIBLTWS S b, WEOER DX b OE T EES Ha Noi AR IZAIE
358 (FIZILYenBai &) LERFERNIZELD, TOLOEMBIEEREL., VT F
VEIRBOMAMEEESSHD LN, Lao Ca BEDVFTEVERICE > TESTALEIZDOR
b, VTEVFIEICEDIBHRUMNME, BRENOGHBKR, AMETINTREENEZ
EMD BELIEICETLIND ETOMERICEZ SNARBEROL HHEMRIINZ
HbHIhd, COH, STEVOILREERX LEENT 2546, Mt TEAERE
ERY, B INERERS T EUKRKRKOEED, HRHNEHTMBERICKENE L H5F
DD, T-. VTEVOEBMETLEEA. RO 2 mABRSEELE LTETFLN
TW, 1HABIE. VTEUREMARMICEGIRIND AR, 2 ABIXRAMD Y F
EUVAIMADERBICHESI FMLBIETH D, AIEICEL TE NS AFRERTERKIC
KEMEN—BUTHDZ ENDELRE (8-12 F£1EE) THEMERYERTI LT, B
BRI EFMBERTL TS, DT EVONGEEMET LESE, K YEERBT
WNAEZBONDBEICEBINDIAREMENH D, BFE. RAKANTEHEBEOEREIHAE
DYFTEVEEHAITHEMRL, BERAREICHERTDIEVNSIT—ANBESA TN,
COEI>BHR, AEFYTEVESOMINMEEEZSH D=6, BHFBIRSGZBIETE
YHAEHREL TS, Cho0BEFELADL, TESEICKH L CTEREREEZA WA
EEICLPERUBYTEUREVATLOBENEEFNT NS, REEFIZHE T,
FANLMHRBRICEKEELE LTRIBRERLIUREEA A LHBHT 2BORA T —RARE
[CLERICESFHREFALEHBERMICHRAT LI LT HHENG S TEURED
ATLDEILICEMT 2 EEBIET,

12 Decision no. 307/KH-UBND
13 RHENRH (Vinh Yen £) OfFKL v v =20 0B ERYICX %,
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1. EXRRAR
1) X REOHFKEME & FHED

RN FLOELIFFEEICHRCELICIEALMECSEEA L, HROEY SRR
v RARY FO—AERLTWNS, AOK 2022 FRAETH 9946 FAIZEL, #BH
ERIZH LV TIER 3,700 AN (#38%) . BARERIZH 6,200 AA (#62%) DALLE
5%, NN FLOKEBAOKBEETREEYRA—VREICETA. BEABEIICHE N
EchHadl bbb, AFERATLERTEIEICE L, PELOEEBIERTE XA —>
SUEICE L. EEEMETIIHAND,

N M F LOBRMEBERG BRI, KRERARICEY, 1990 FFETIIRN M FLALT
D 2T%IZETED LA, RN FLBFIZL2EKR IO S AL TRIZHES - BARE
A, 2020 121X 47% (14,643,000ha) ETERIELE"S, —H. FRMEBEOEMIET B
VTRBREDEEBEEERLE LEAIHRERICAS &2 ANKE L RARKIEEDMER
C&Hd (K 1-3) , TNEHE LT, REMEKELTAIMKRE LTEHFIANELLT
WD ZEMNETF LN, FMRARHENKAMDO D ATHRICEEHR DD LIZE-TE
ELTWEEEWVNRD, T PEEKRESOCAODOK 3 E (2500 FAN) (EIERMM
EYOFNRAZE LY, ZFMREFOBRERICEKELEEFEZE > TH Y., RAKDED &
SO LEALRDESFEEN LML KRETH D,

12,000 -
10,363 10,355 10,397 10,305 10176 10,279 10,134

10,000 A
8,396

8.000 4

&
=
S
I3

m#E (1.000ha)

Ly
=
S
I3

2.000 4

1990 1995 2000 2005 2010 2015 2020 2022

F
REAMR b )\ T 7R

-3 1990-2022 FIZH T 2N M FLOFMEEDOEL (RAM/ AI#HE)

14 General Statistics Office Vietnam. 2022. Statistical Yearbook of Vietnam 2022.
15 FAO. 2020. Global Forest Resources Assessment 2020: Report Viet Nam. Rome.
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2) FZE ORI

AREEEZEWT S Lao Cai & (636,000ha)lE, E#HS Ha Noi Fim>#9 250km Jb £ L 7=
PELOEEICMABT 2ETH D, 2021 ER-ADADE 761,890 X', K[URIZRZE (4
Ann10A8) &8F (10 BALEFEI ) ([T9hNnd, Lao Cai EDIERIE 300m »
5 1000m (Sapa /2K <)EEESZEORENMIETHD, EErENTY FTOEHKE
ZEK 15CH B 200CTH S (Sa Pa LK 14CH 5 16CTHY., 20CEBAD &
£ ) ', 300 - 500m DEM TlE, FHKRFER 23Ch 5 29CTH D, FHEEKE
(E#9 1,500mm A5 5,300mm #EEEKLTH Y., 2018 Fh s 2021 FITh T TIEEEE
MAREWV, BEELEETHY 2020 FRERTH 56%I2dH =25 369,000ha (KREAM :
268,000ha, AT #k : 101,000ha) AFHEMRICBHONTLNE',

= 11-2 Lao Ca BENRE & ERFEKE

F & (°C) BEKE (mm)
2018 20.8 5,337
2019 216 4429
2020 20.8 2,139
2021 20.9 1,540

Source: Statistic Yearbook of Viet Nam 2021

- Vinh Yen & (2D T

AREZENDXIZHTH S Bao Yen EF Vinh Yen #4F (6,217ha1e) (& Bao Yen ZRD FiLER A
SAEIZ#9 20 km IZfuBY % (K 11-1) , 2021 &FEREA T, AOIX 5205 A (955 )
OMEFELTWS, THRBIFEK 23CH B 25°C, FEMEKE(E 1,400mm A S 1,700mm
THhd,

16 Cong Thong Tin Dien Tu Tinh Lao Cai Cuc Thong Ke, https://cucthongke.laocai.gov.vn/ (-~
AN

17 4% (X} FLGE :ThixdaSaPa), X7 L®D Lao Cai HICET % itk & 1,600m & T %,
18 Cong Thong Tin Dien Tu Tinh Lao Cai, https://www.laocai.gov.vn/ (X + F L35

19 Decision No. 526/QD-UBND (February 23, 2021) approved by Lao Cai Province People’s
Committee
20 https://cucthongke.laocai.gov.vn/
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& -3 Vinh Yen MO SUR & FEREKE

3 &R (°C) Bk E (mm)
2018 245 1,572
2019 23.6 1,464
2020 24.2 1,908
2021 25.2 1,524
2022 255 1,632

Source: Bao Yen hydrometeorological station

Vinh Yen #IZ AZ#MAE L. RAMAFAMER 2 %, 2015 (2 3,795ha (K
SR# 1 2,408ha, AI#k:1,286ha) TH > =FH#IE, 2022 F£RKA T 4,003ha (X
AR 1 2,082ha, AOMK 1 192Tha) & ATIARAY 49%IEM L, IS RAMIE 14%
DLTE? (M I-4) , RAMKOBDE, RAMRO B DERHO A THROEE
MOETICE>THEGAIMNEERT 2 HOICRAMKOFEENTHONATINS C
EN—EREVDRTNE?, XM FLORFBREAIRIZE N TERBOILKE
MBEREZHEALTEY., AIMOEEMDETEEDOE T, SRS LLELIRAMKD
B DELAIREMEN S B,

3.000 1

5 2.408
2.500 - 2,356

2.000 4

1.500 1

HE#f(ha)

1.000 A

500 4

2005 2010 2015 2020 2022
&

REAMR b )\ T 7K

11-4 2005-2022 (=& (T % Vinh Yen R OBRMEEDEL (RAMK/ A5

21 Forest Resource Monitoring System (https:/frms.vnforest.gov.vn/index.jsp)

22 FHHERL v v =L O ERY ICK D
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https://frms.vnforest.gov.vn/index.jsp

2. >FEVIZDONT

>+E Y (4 1 Cihnamomum cassia, Nk + L5E 1 Qué) (. VX /FR=Zv T (4 &
DHEREDOEREATH D, —HKHICES 500m fHE. HROSKUEMN 15 - 32°C. £
Bk EA 1,100 - 1,600mm [CAEB L, BX T, WELE BANNICEBGLEE TS,
FEOERESE. LRE, ITREE. EFE. NN FTLLE. A FROT7I2Hm L, Wit
ORE, iR EICEFTT DY, BEIKBE, REEZETIEVKEEENH D, E
FEA L. BEHEERNH Y LK TAEN. AL YAELD SEDOERMNEILD, 7
FNECEFBTE lom < B REICHERICZEH DT b~T7 AIckE REEEBM
BCTRE. BFED2~3 AICERABICRY, 2RICHEOFYLD Y., FRICHRIFEL
FEDNH D,

N YFEVOESEEFA

STEVHARAOERLRFFERBICRS, BNEFICTOENEHREAEY ., FFELE LTH
AaInfzELESINTWE, FULT7 - O—<TOXEIZIFESIBIZEZLDEENEZINTH
Y, H<HEZ0FEYINELENTL,

16 #HiZIZIZ, I—OvRERRICYTEVDTERE L TORELNTE -, Bl
ADRBAUICITHONHRREO S FEUHSGHIRILL. VO—NILEREG>TZEENT
W3, 5 LEBERESOMIC, £%F (X)) MBTIERIN TV, FITHEX
EDEBERCZTTVEREYE, BAR, XM FLICBVTE, EESHFTHLHERE
MEFEMERLEN STz, PFTEVENAZEL LTCHAL, £EETBTHERELFTEN
FHE LS,

BECTHVTEVR AN LAEANTS CTEKOARE L DEELANEY L L TH
Yo TWd, ERELTHATIRIE. BOXNEROOEER L -BRERAL., 5
T - R, $BE - EELZEMNE LEBRSBEICEF I TNS, FLFFLERLEL
THHRAEIND, B KEIJIKXBZLEREHE L, A 7H (Eh) & LTHEMR

23 Useful Tropical Plants (https:/tropical.theferns.info/)

24 HEARKSE SRER fEY) T — 2 X — X (https://www.pharm.kumamoto-
u.ac.jp/yakusodb/detail/005778.php)

25 NAtEERE AN HASE A4 https//www.pharm.or.jp/herb/Ifx-index-YM-201204.htm
26 EFEFEiE. (2004). FAMRICEF 2 AT v FEY. £V TV P Vola7(1) 1160-163
https!//www.jstage.jst.go.jp/article/jorient1962/47/1/47_1_160/_article/-char/ja/
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BECBEFRLEOEMALDNATND 7,

) R FLEDVFEVEE

REFLIZEFZ S FTEY ANIHEREE 2021 F(2HLT 171,000ha H Y%, EI
Lao Cai &, YenBai &% LT Quang Nam B Ic&EHRT 3, S FEUNRIA—ZEDEESEIL
FREW 7~80000t/hadp ). ChHFERNTHES NS, WHEE. 2019 FRKAT
HAFEIMOWMEE (HR\EED 17% K41,000t) 25Y. RO FEVEES
XA TWD, BHERE 2020 12 245 B RIb, 2021 FI2 274 BF RiL, 2022 £
276 BARILEERT DRAAFTHY. WHBETBNMERICH D,

Lao Cai BIZH WLV TIEHY 40,000ha, REBZEDXIE LT % Vinh Yen 7 TIE# 3,000ha @
STEVHEMNDH D, VT EUREMDOBERE T, HFMLHORRBESEA 300ha, A
RZE&£ A 1,200ha, %Y 1,500ha ZEFRD &L S G ERNETETH D,

(T EVHBEOEEY A VL)
CTFEVMEDHA VILIE1I0~12FETH D, BAREEFLHOEESIND, BFIEFHEA
REEEZEICEK>T, RMNFLTUFEVEENBRAK Yen Bai EhoBEALTLD
(2022 4 480,000vnd/kg. 2023 4 200,000vnd/kg)., FANELE AT, EREO EE
HMSHIYE L TCELIEEEZ— LRy MZED. BFERY M—HTOEET S,
Ry MEESWOESAEBICELIN. MHOE>-BLUNIEREKT 5, BARETE
BOSHK T FLDEBERAGEGRET SICHET D, BHRHE—MHICE 2mx 2m FRET
T 20, RREBRICE>THEL Y, 10,000 &/ha DEAREEMRT 5, BIADHK
RIZHEV. AEVPBVMEAREZEK T 5, BALEAOMICEF vy NGO LIELEY
TIANBEEEDIENTHERINTVS, CALDOHEYIE. BAPERELREL LA
KBHZRESICHART S 2 FEEFTHEHINATWVWS, FryyUNEERBEEL LUK
FEAIC. LEVIIRFERHEE. 20 LIE Ty vilAM L EHE LRGSO
o
STEVIEHE. 4~5 EEL D, VT EVFTAILHHBICREOINE LM OB E
B9 %, YT EVFAILAICPNEINIBREEIRBOCERBEICL>THLEGR DI,

27 [ HAERS,(2020).56 1 B v Ao R 2N T 7 O METRF0E & GEREHYT, [ HHERS, WIUHE
Z (W) 7T oERAEYEIROAE - fid - M ORERICEE T 2 2L - e BNEBEISMFA
EBAR-FHEKRFHEE 7 27 ISR ZEAFZEAT  https:/pubs.research.kyoto-u.ac.jp/book/bc01974894

28 VNFOREST (https://vnforest.gov.vn/LamNghiep/Index/ban-giai-phap-phat-trien-ben-
vung-que-viet-nam--4648)
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R TOEETMYAECEID E. THRATHRECIYNESNIRESEHN 60~
120mé/ha/ETH Y. FHT 2 LK 10 FA/ha/ EORANE LN D,

S LLEFEE LEBROMIE BREMIZDToNE HEICIEREOBRENH Y.
50cm BLIZEMiShd, MEEHCERL LT, KFOAZEL LEATNFASH
5, BRTEBEMBAENOEEHNEZ AR E/HE T 2023 ERAIZENT,
48vnd/1kg (BZ1@EE) THB|I SN TV, MEIBEREM L LTHASINA, ROEHE
H. BEBRSORGH. SIPFEREOMEDX A G EICFAINS, &HE& LEMEH 25
FAF/ha DIAIZE D, BHEIEF A ILVIMBTIHICTELSNE A, & LIL 3.5 FA/L TH
WNCERGES NS, [RFICH 2 METIHTIE, £/5K 10,000 k> OA A LBHEE
NS, 558000 hvIEA M IILHERS T —OBEE LTRIAS L, XY 2,000 ~>
ARFADRETIEHARNICHBEINTNDZZ ML, CNAREETHEET K
FAEREG D,
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FEVOEM

CTEVEAERER
(Fv v HNEERHE)

SFEVAA I

#&fw

SFEVAAIL
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BREKFDHDATTEHC BEORIE CEMTEIRSES)

3. ThETORE

REEEERET D (—#) BEAZRMBMBRE. IR TH S Lao Cai & Bao Yen
ZB Vinh Yen #f(2E LN T, JCA NERET 2 HEAMipH IO 27 b THEHNBAREREE
gEmRiE7o I Tz —X21EFEELTELEZ IOV MIBWTIE
2018 FITR M LABURAED 1= RGN BRMEERFTE D Y E HFMFBEL (TR 5 EHE
e 1288 (Decision No. 1288/QD-TTg dated October 1, 2018) [CE D&, HFiHEazk
WEE - BEICETDIEHZXE LTS, EHEEHET HBET. HRETEHVT
EUMEBRRMNEADFEL LT, ENK 2 Y1 VILBIZAS VT EVORREN
EWD] EVSEREANHIBA L, M0 DEFE-EICK L, BRI EESD 51BF2 T, HEMH
NoDINENAE#YOFELEHL, FLTIAERRAE LETELENRELTLS
AIREMEAVRE SNz, MATHEMTIE, YT EVAAILEHE LEEEORKRED—ER
& BRBEF A IEREORS S —ARBCAWRORARFATHY BESNIT
WEBRMNERTE e UEDRENS, RFIAERTHIRERES L UVIKEEA
L. EMHASEEHIN-EEY EEMRICETT2FEEZETILE LTHEET S
CET. FENAMBRES L VEROESFRLICEBRTEDEEZA LI LN KT —
YNEEDRBTH D,

4. BYBFE
RYBLREEDO—DIZ, VT EUMREHOLERERZDOMEETNETF LN D, £
MLILSIZ LaoCal HIFY FTEUVMEMELASE D HEHERL TN D, AEDRK
MREFBIOFEICINE, 2025 FETICHEMBERBRNETRD b FICILRKEE 55T
BEDZETHO, BEVSTEVRER (AL, BER. KH) OFEEAMETLTE
THY., FIZIFE FAIL1F 2021 £ =T 600,000vnd/kg TH o 7=4% 2023 4 8 A
Frm (28 T 400,000vnd/kg ETETLTLS (M3 B, &, v FEUMHEM
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AEICHAL, WRU LD FEVREEATHBICHENE, 55 MEERETHLFE
INB, HWHIBIRRIZHENT, AEECTFEVAROMNMEZR LELSES2ZEEE
B, BREEERAEA O LIEFRAIsEE 25T 2 FAERAVWTEESNC L EAT
5. FIZIELA Y TH LA - FIATUVRABIEWME TS EEBE LTS,

v. REFEBH

1. XHAEEE A

ALY HERE A (X, TGS FEVHRENSE
BIhTWRWIETHD,
HEMICHFTEHLFTEUOMREKI0-1DFH41 5
ILTEEENTWD, Y1700 EEHKL
HEGHEZHEADLDN. UTD2 D0ERMNS, #
EERANA AR ALEMMISETSND LA LCE
BHEINBI YA VILICHE-TLNDS, OF YINEYN
BHEMEE S A TLANERS N, T EUHREDN
FEU TR0 RRI R (B I-5) . £
f=. INESNEHERANA AT ZXDOA, F/EK
2000 F VIFRFIAOEE., 1 LHE TS
RIZEBESNTWEIDHATH 5,
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L2 ES
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2) BFE#2-2 VFEVHEEBRERVFEGHNE Y TEUREOEHORE EABEERAE
VFEVHRENR LEENNLR Y T EUORESEENICERT 5012, VT E

UHEEBLTHBRELRIRE, A, FIRICOVT, Y TEVHEOEREFIAZL

BmhofEa LR L,

RECELT, BERABLHNEEROBEAFAEEERE L. Lao Cai HOHBME L Y

12 FHEOEMIASBFTLONDINA LT L 1=,

3 EFE2-2-1 BLRFNABORE
(#ZERAE]
2023 £ 8 B 26 H. LaoCai & Vin Yen N DOIEMHMICHE N T, HXFITH D 12
FEVTEONREY., DT EVIKREHEBEERL, TOEREEEAIL =,

WIERABEOFIBELTORY TH D,
O EKEKRDEE

KBEAROREF MARLY TV FLIZE RO FTEVIRAOWSER (LI DBH)
ZEFRAIL., ZOHRREICHRO THWIIAKRE LT,

QEERDH M D DG & BINFE
FKEILENAREZFEODWRET IMEIZEDTY L5 I B AKEE. 18 5 EB.
FEEELD 3 DOELIZH T 7=,

QOB T RUEMBDEESHE
[(Q] THRLES SRIEMLMZFNEFNOERODEEEELEFRIENY(AMR)T
AL 7=,

DA KEBR U L EBDMTEDHEE
AABEBEREINETNOEREMBEFET 2-DICEUYBROBHHIZ DL
TIETEE EMENTNOERRS, BMETEOBELE BRI LEEHERKRO
EAXREORBAERERFICCEHAIL A (K 11-13), HAIICIE, EREFERR. A
HMERICE/ FRER,
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B 11-13 #MBEHEOEHOEREHANE

O F)y

(@) £THRTH., LA, BRI, HEBO—FHEH Y TILELTREL, B
BTEEEZATE L, B8KEREATT 5=0IZRBRAIEHIZT 70°CT72 BRE®D
BREIT oI,

EREMBOHE L

AXEBOMBERED O IZ/{IFERIE MEAFESIRE LUTOHKXERANTH
AMEZEH Lz, COXEM EMOBERAEDONKREBIA OB EIBOMBEELZE L5
TWH3DTHD, N FTLATE, AXBOMEHEMNAEETERMBETH =
=, AAEOMBEEHE L=,

) e
1 {(WMTL%E@?)Z </W/¢ ) </>%?/i ETE ></W/r* > }
- 37 > + 2 + X 1m
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IR EDFER

ZFE LA E DBH10.2cm, &i& 10.8m T, # EFBOB K I(F 0.0009928 m' (4
E 9521kg). IR ERVWEZHAEOMAFEE(EL 0.051726 ni (£ E 55.555kg). #
RIEFHE 13565kg THD RSN (R I-13), T2, SKEEH 20.15%,
REE 27.16%. K 16.98% TH > 1=,

xR I-13 MBILEYTEVIAOH IRFEHERR (BEERFEES)

L |EWAE

WEALDEX DEE BMiE |HEE (BEVEBKEE|NEES
(m) (m)  |(Kg) (m)  |(Kg) (Kg)
(cm)

0-1 10.7] 0.0070| 9.3500| 0.0016 1.57 0.00
1.1-2 10.2| 0.0072| 7.6800| 0.0014 1.23 0.00
2.1-3 9.7/ 0.0067| 7.2400( 0.0011 1.16 0.00
3.1-4 9.2 0.0062| 6.0550| 0.0008 1.00 0.00
4.1-5 9.3 0.0058| 5.5550| 0.0009 0.90 0.00
5.1-6 8.0l 0.0050| 4.8450| 0.0009 0.82 0.00
6.1-7 7.2 0.0039| 4.8300| 0.0006 0.82 0.00
7.1-8 7.1 0.0031| 3.7050| 0.0009 0.68 1.24
8.1-9 7.3 0.0031| 3.1050| 0.0010 0.64 5.88
9.1-10 49 0.0024 1.9200f 0.0006 0.43 4.00
10.1-10.8 49 0.0012( 1.2700f 0.0003 0.30 2.45
10.9-13.02 sHRl4mIgg| 0.0000[ 0.0000{ 0.0000 0.00 454

&5t 0.0517| 55.5550{ 0.0099 9.52 13.57

[DBH D5 AT#]

Lao Cai & Vin Yen A DiEMHUM (BIZFAEERESETEMA) (2T, 10X10 (m)
Ay b ESUALIZIMMKREL. OV FROETOT T EVEREARAOARLE L DBH

(#8E1.3m) ZEHRILz, EREZha BV ITHBREST S L, FH5 2233 K/ha T, £
DBH9.8cm. #&A DBH15 cm,5%/I\ DBH7 emTdh - 7=,
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(v FEVERICEET % Lao Cai BIZH 1+ 2 HiBMK])

Lao Cai BETIELTEUMREMASLBOLNDIERN D FRE) 8K T#] NENT
NEERSEOIRARER D,

M%) & T8KR] FREE (k) BICEELRES N, BEIAETNA TS, 2023 4
12 ABATORSMEICEZIERAERICLS &, HEA 1,000vnd/Kg. & E A
21,000vnd/Kg TH > 1=(F lI-14),

& I-14 Lao Cai B I=H [T R E & BIR DRGEME(2023/12 Frm)

BIRERL vnd/Kg Ml /Kg FRER5EE
REE 1,000 6 AT
ol 21,000 125 HxE

Fr=. ] FWEARBAC EIZ AI~AS ETOERDHFAENTHY., FTOERKT L
DRSS ERSHEA LMK/ mEXR I-15 12R LT,

& 1-15 Lao Cai Bl & 1T % # DERGEME(2023/12 B )

DBH(cm) fl& /m

Fik N/ o LR vnd A&

Al 16.92 — 1,000,000 5,952
A2 12.74 16.92 800,000 4,762
A3 9.65 12.74 600,000 3,571
A4 6.37 9.55 400,000 2,381
Ab 5.10 6.37 16,000 95
A6 0.00 5.10 0 0

(EMtAL/OND VT EVERICET 2 INAZHERR]
CNETOREBRENORE Y T EVERBOZIELEMD ha Bz Y [NAME ZHT
L7=& S AHREEFH 131,1332 M/ha, #&R 13 2,206,297 F/ha TH o 1=(%k II-16),

xI-16 MEMLFEURE MOBUEBELEZY ONARRAH

(2,233 & /ha) REE BB

Bt vnd/Kg 1,000 21,000
HEZIREE Kg/ha 22,064 17,650
vnd/ha 22,063,706 370,057,944
M&/ha 131,332 2,206,297
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T, MOMBIZERDIEFODFIZE 1-17 OBY THY . 55.2%H A3 . 41.8%
MALH, HRYITA2HMTHo=, COERNSD ha L= DML LDINAERET S L
62,367,333vnd/ha, AETI% 371,234 F/ha TH > 1=,

x® 1-17 HEWIZHSITEVTEVMOEER DT

Fik AR E/ ha %

A1l 0.0 0.0%
A2 66.7 3.0%
A3 1233.3 55.2%
A4 933.3 41.8%
Ab 0.0 0.0%
A6 0.0 0.0%
Total 22333 100%

BE WRHAEDOKT

BRETEWEHEF FEWMONEYFEURE
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4) FEEH2-2-2 HEKEBORE

(P FEUVHERBERICRLIRE]

LYE123ZFNZTNOY T EVHRERICHRIBRELZHELLEZ A, IKgDoF
EUHREEETIEOIINELRBIILOE T THSMA. LYE2THITH, LY
E3THIOATH (K 11-18), BREFFEICHY., BEMEEEICH L CHIHEE%:
Tof=h. BEMEGENERELG DT T EVHEZERT 256, NMEEBETLET S
MEBFBWEDZ ETHo=, VTEVEER. —EREMRSENT A ILHETHEARE
SDERENEELERFAERTH LN, 1000Kg 89 4 FATEATIDENS > 1=,
Fr. LYE2 3OFRENTHD TERFE] (2O0VT, BEHSERUFNALD
EE CENNTIREETH oz, TDEH, VT EVERBLLKE LT HIg4E OR4
AEZENLYEIALYE2 &Y bEhnol,

SEOFHETE, HRERICERT M/ HEROMICETKZ V70D v RNILED
BERELWMERHERELTEHLELE LML, BEHEEGEOACIODEEREZEICHAL
TWEES LA fBRéE LTEREICE>THAT 2 ENTEDH5AITRK Tke
DHREERTH-DICHBERFEND 28HEELFIKZENTED,

= 11-18 SFEUHBERICERIBRE

TFEVHIBO W ICHRELMR - M BRARE (tafY) (Ef7 : /)
Loel Loe2 Loes3
Bre—% - - - —
B | B |oes@| B | EM |(AneE| B | ¥ |ASE

HERRAERLHAER
T F B F A EEE (kg) 1,000 4 1,000 4 700 4
> EVIRAR (kg) - -

AMEYEM (ke) - - 2 298 2 298
B (kg) - - 6 298 6 298
#)2 A3 (kg) - - 4,762 - - 8,012 - - 6,762
P (kg) - - 6 89 6 89
ak(kg) - - 7 48 7 48
R — b CEBZES h/—) 1 595 1 595 1 595
YOO (HIEEES HN—)
&
Bk o (304 12E) 1 536 1 536 1 536
Ledb 1 476 1 476 1 476
2 x AL 1 595 2,798 1 595 2,798 1 595 2,798
ik 1 595 1 595 1 595
REET 1 595 1 595 1 595
A&/t 7,560 10,810 9,560
BitEE ke 8 11 10
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(DL FTEURKRED 1 H AV ILDIER]
BEMEGE~OHIRAERV, LR L TEMKMIAGELND LT EVERICET S
INADHERER] £xIc, KEOVFTEURETIHA 7L (12 £/) DEKXERET
5147 LTELNDFEE, VT EVEEBCIESENE >TOENIDEE
1940054, #4524448 H(EFEHH 377,037 H)TH > 1=(F 11-19),
COBHREAEOT LG FEHEMFAERRIEEK 120 (TR LT

= 11-19 HEOVFTEUREDSE 1 4 7 IILDER

SFEVMEELYA L0 ()
v | £ | Inas 2 Fl2s | FIasAEt
1 0 158,929 -158,929
o 2 0 73,512 -73,512 1292679
3 0 47,143 -47,143
4 0 13,095 -13,095
5 29,762 13,095 16,667
6 148,810 13,095 135,714
7 238,095 39,286 198,810
kBt 8 386,905 39,286 347,619| 2,147,738
9 464,286 19,643 444 643
10 642,857 19,643 623,214
11 392,857 11,786 381,071
F(RER | 12 2,708,675 39,286 2,669,389 2,669,389

&5t 5,012,246 487,798 4,524, 448
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x [1-20 RO FEUMRETRETHERLEINE
(BfL: /M)
EhE L B 5 e =033 Bk
1|EABAE 0 80,357 -80,357
1|[FEAREEE 0 42,857 -42,857
1|#ofr z & 0 16,071 -16,071
1|iER 0 19,643 -19,643
2| tERE (REY4&) 0 32,738 -32,738
2| FENY & 0 32,738 -32,738
2| AR E 0 8,036 -8,036
3| LEEE (REYE) 0 23,571 -23,571
3| TEMYE 0 23,571 -23,571
A|LHEERE (REYE) 0 13,095 -13,095
bl HEEE (BITH - MK - HEIEEFEES) 0 13,095 -13,095
b| R ZEHRSE 29,762 0 29,762
6| LM BEEE (FiTH - B - BRIEEFEES) 0 13,095 -13,095
6| - MEMIRTE 59,524 0 59,524
6|1 R B 55 89,286 0 89,286
T|HMEEE (RiTH - Bk - BEIEEEES) 0 39,286 -39,286
7| B EERR T 89,286 0 89,286
7|16 B2 AR5 148,810 0 148,810
S| L BEEE (KITH - Mk - BIRIEEFES) 0 39,286 -39,286
8| EEHR T 89,286 0 89,286
8| Bt R RS 297,619 0 297,619
| EHERE (KiTh - Mk - BEIEEEES) 0 19,643 -19,643
9| R EERRSS 47,619 0 47,619
9|48 Bz B 55 357,143 0 357,143
9|k M BRSE 59,524 0 59,524
10| :HERE (BITH - B - BEIEEFEES) 0 19,643 -19,643
10| B ZEBR 55 71,429 0 71,429
10| B2 AR 75 476,190 0 476,190
10|tk AR 95,238 0 95,238
11| HEEE (BiTh - Bk - BRIESEES) 0 11,786 -11,786
11| B EERR S 35,714 0 35,714
11| R8RS 238,095 0 238,095
11|Btk RS 119,048 0 119,048
12| ExfFEs 0 5,238 -5,238
12| 1 EE 8 0 19,643 -19,643
12 |3t s 0 13,095 -13,095
12| R sk 0 1,310 -1,310
12 | EEBR 55 131,131 0 131,131
12 | B B 75 2,206,310 0 2,206,310
12| E x4 8R5E 371,234 0 371,234
aFt 5,012,246| 487,798 4,524,448
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5) E®H2-2-3 T EVHIEERARLARFAROFEOLE

(Bt ERFARFOBRTES]

—RAIC. TEEHERENSER SN DHAIE C ANE, Rt DRBE & B
LEBRICEESNDNEE LD <45, Achat 5 (2015) ¥k d & ATIHIZHIT
DZHREBNEMEICE T2 RIERINES L 10~14%ETTEIEABMESNATILS,
DT END, MAEHDLFTEUHREDE 1 HAILBRTHR, E2FA47LIZEITS
STEVHEHANOGEBLNDNEEN 10%ERLEZERELT, ZTOHEDIERES
B LR RAENSFIEI154 4,023,224 M(FEE1H% 335,269 F)TH o 7=(F 11-21).

x 1121 EEOVTEUMREDE 2 A4V IILDOERRIA

CFEVMEE2Y AL (B /)
MER | F e ZH B FIZSEET
1 0 158,929 -158,929
. 2 0 73,512 -73,512 1292679
3 0 47,143 -47,143
4 0 13,095 -13,095
5 26,786 13,095 13,690
6 133,929 13,095 120,833
7 214,286 39,286 175,000
I ER 8 348,214 39,286 308,929| 1,917,381
9 417,857 19,643 398,214
10 578,571 19,643 558,929
11 353,571 11,786 341,786
F&ER | 12 2,437,807 39,286 2,398,521 2,398,521

a5t 4,511,021 487,798 4,023,224

34 Achat, D.L., Deleuze, C., Landmann, G., Pousse, N., Ranger, J. & Augusto, L. 2015,
"Quantifying consequences of removing harvesting residues on forest soils and tree
growth — A meta-analysis", Forest ecology and management, vol. 348, pp. 124-141.
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(Ek&Y £V HEEMNARFOREEE]

SEE) 2-2 OFAEBET. ROV T EUMEMOLCERFICHOHEINIKEIRES
T 22,064Kg/ha THo7=, ¥ 22,000Kg ZEXKBEMEMITETT 5 FIRERMAIOR
BRELKRF LR DELGREIZILCE 1 TH 176,000 B, LY E 2 T 242,000 M.
L2 E3T220000 HTH o= (G 1I-22),

x [1-22 BEEBEMBADSFEUHEETERRAH

Lyl | L2 | Lies
Je | S HERBVERIRE M/Kg 8 11 10
RS
0.6Kg x 90001E®k <
1FEH ()  |=5,500Kg 44,000 60,500 55,000
2% H HEAE5,500Kg 44,000 60,500 55,000
3% H FEAE5,500Kg 44,000 60,500 55,000
42 H FEAES,500Kg 44,000 60,500 55,000
a5t 176,000 242,000{ 220,000

CHEVHIEOEIRE TS LT, BE2HAIIILIZENTEH,. BIHAVILERFED
INENEONDERELESESE. LYE3I DOV TEVHEBZFALEE 2 951710
SEONDFAEIEHN 4314139 A (FEFEY 3590512 ) £45 L BATNF=(EK 11-23),

STEUMREDE2HA VLT T EVHE (LYEI) 2FBLEEGE. FIALA
Mo f=i5E B L TH 290,915 F(ERFEY 24,243 MFIELAE WV ERATNT=,
2020 FEDOAN b F LALEBRATOFEH FUNEHK 20,000 HTHZ* S Lh b, ¥ FEVHIE
ERAYT S EFRIEHTEHEHAN 1 hADORIEL, PFEVHEZFIALTLA
WSEEEBR L TEEEIS EHE SN,

35 Household living standards survey 2020 (J&kilfize) (2022 FHi k)
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#= 11-23 ST EVHBIBEOS FTEVREDE 2 14 7 IILDEHERIA

SFEVMES2Y A 7L (T HERERA) (AL M)
MER | &£ g & ) 2% ERS =y
1 0| 369,238 -369,238
p— 2 0 73,512 -73,512 502988
3 0 47,143 47,143
4 0 13,095 -13,095
5 29,762 13,095 16,667
6 148,810 13,095 135,714
7 238,095 39,286 198,810
BfHEf | 8 386,905 39,286 347,619 2,147,738
9 464,286 19,643 444 643
10 642,857 19,643 623,214
11 392,857 11,786 381,071
TiHER | 12| 2,708,675 39,286 2,669,389 2,669,389
A&t 5,012,246 698,107 4,314,139

FE ROV T EURED S ERFICHOHINIZEICETNIERDEEE
FHRABDHER 088% TH oz, FEHINEERE(L 19416kg/ha LHH S
Iz TDEH, BREMTRABCABDEREZETT SO LEEZADLLIYEIDER

BHEE 1.06%&E Y.

EBHRE(E 18,316kg £ 5%, LY E I3 DHEZE 18316Kg &

EYDEHICBREGERE 183,169 LAY Boh dFIAEFH 4,349, 356 A (FF
#362446 M) LB ERAFEN, AVRRAMNERIALGI S EBELEBK LT, #F
LHINSERELZIVRAMTER LEGE, # 326,132 B(EMTH 27,177 A)F)
HRABWNERRAENT,
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3. HMRIZEELLEED
BRI T FEVHBOER Y 2T ILNMERSNEEBEECEAIND L] &
BELTUTD2 DDFESHEERKEL =,
1) FH3-1 T EVHBEI =27 ILER

20234 11 B30 HIZ, Lao CaiBIZTLYE3 DI FEVHIEABRKENTINS
CEEMR LR, BHOTEMRE LS T EUHIBERT Z2T7ILEER L=,
KMEBRIEN T-14 2R LEBY TH 5,

I —fHRE

1.1. ;@i

1.2. "%

1.3. 5k

1.4. FEELER

1.4.1. ¥ F & VFEICDONT

1.4.2. HHAEEHC OV T

1.4.3. HEfEIC DWW T

1. > /5D O HERIER 2855 3 % $iiT

2.1, e
% 4] AR e T 2.1.1. #EfiF 3 250
HUONGIDRN N |2 e o s

. SAN XUAT PHA!

2.1.3. &+ 2 &M

2.2. HERR{ERK D TH2

2.3. £ TEDHNA

2.3.1. HEEMDORE
2.3.2. & LK

2.33. UIhiRL

2.3.4. FARREL DD

2.3.5. mERM L RESE
2.3.6. fRIF/TiE

M. RMFFLCBIIREBREIAFIA Y
IV. A ~OEEFE
25U

B 11-14 #EEER < = 2 7L DR
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2) FE3-2 I-—aT7ILORMEERRERDERE

EE) 3-1 THERLEVTEVHBERS 27 ILERERASEICERMAL. Y TEY
WIEE S T EURERISGETT S EOFEAREERADEHIC. MRKRT—V 3y
THEERLTE,

J—45S 3y F1£2024 41 8 11 BIZ, Lao Cai E® Vinh Yen Commune People’s
Committee Hall.[2 T Vinh Yen Agricultural Cooperative Mtz & 12 B D EXMAE & &
CTFE7Y VX (F11-24) IR TEEINLE,

ERHES LTE PRSI VEAHMBEKRE. ViohYen RARZERBIEFE G EH
DOHRERVARTOD Y b OFEBNOE. O FEVHEOFRMICOVWTRBTIE
MRENSTEE 2-1 OFBRN/REREINE, TORIC. BEHEEGENBOHEOREL
BHICHERTDHEE LT, FE 1-2 TEELE Jar TAMDEEREET>R, D
", VTEVHBERAVESTEUREOEAMYRICONTES 2-2 OBRNER
SN FOR. DT EVHEREZAVTERNICEN SN TEUREEZET O,
SHRERT HEHMADEEABRR VEREMFIRAFERCOVLWTOBNMNEINT, 5E
DEREZL LT, ZMBEREBSLURNARZESNOEF. VT EVHIEZEREERAD
HEbd, BROAFHMLE, LOWTEIFTEVEENERLENOEZELE L THIEOA
ERGICDEGERNENOHF L EANGRESEAICETIEMG ENET LN,
T, VT EVHEEZERALEERRBAZMG TS LT, Lao Ca BDYFTEVITHA
MEMEZ DT TN ZEZRFASN, BRINBRICIF, SMELOHENBR SN 1=,

= 11-24 BRBEERI—VavIT7ozUF

R fed KRR

2024/1/12 ##

1:30 - 1:45 FRanHLED AP IMENMED (B AB{HERMHS)

SFEVHIEOBRMEODLNTHRSE  Ms. Nguyen Thu Ha (T 1ZERFZEAT)
EZAEATEABOEER M Ho(BRHT7S XE2UN)

1:45 - 2:15

2:15 - 2:45 STEVHEBERAWVEV ST EVRECERANDRRL ER(BAKMEMBR)

2:45 - 3:00 ERIEMOERYEAF-OLTOHEE  Ms. Nguyen Thu Ha (LIERFZTAT)

3:00 - 3:15 BEKE

3:15 - 3:45 SHRORE BO(BAZMEMBR)

3:45 - 4:00 BERICE
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R fel XEAE

4:00 - 5:00 HERE AR BUIR 35 D HERR

Q ¢ &= A &

HOP TONG KE1
O T T D PR O 500906 4 0 540 0 o
ot

SEE L = HIEDREAIE

L st SINE DKRF
(BARVWANK CRMLTWND)
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G

= x

T EVHIBER TOEESEER
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viii. FEROEBR

NETOBRIY, BLEYTEVHIBIERS D - BRAMABROERL SHEHD
EBOEOOHMNESOI2EMTHDZ ENRBObON, FIZLYE 3 OV FEVH
FEMEHIZC/NLEE, K. P DENBEARDN— U HBEELZRE L L, BFORFXRUE
BEESEHLIVEI12HBRLTEVNI EARBO N, £ VT EVHEOREL Jar
TAMERAWSZ LT, BEHGEBONEARNICHEITES &N 202451 ADD
— 033y TTHERINT,

ST EVHEBERICHDIREORELRTIHELVE T, LYEZ LYE2DIET
ZiiTHo= LHOL. LYE T FEDDTEFRAMRBROMBRIVHER S LTH2IC
ERTELEDHATE AN, BEDY FEVERMEXREZIC. LTS S
EUMEDE 2 Y1 VL EEHET 256, M EHIFTHLHICLIE 3 OHIEEF
A3 &T VFEVHIBERIRA LGN ESE LR LT 12 F£ETH 290915 M
/ha, FE/IFEH 24243 A/ha FIELE LK BD EREIN, CNIEREHTHIN NS
LILBMEMNHIEOFEHAUNK 1 » ADTH o1

KoT, MULREA FRNES T EURENERINTOVRWNI L] 2HET DT
HIZIF, ZETEAMEORADBZ LY EIDOYFEVHIBZERL. BEOYFE VK
BRARICHERZ2T 52T . RACEIHMICTHUEMIELEZEERBTEHT Z EAHED
Ko BEEZ LN,

T, VIEUHBRERALEVTEUOREDSE 2 YA VL TELNDFEE
4314139 /12 FTHY. ThhEANBREIZT 5 &4 30,000 BERY N~ LJEES
BB OEHANE ERD, COERE, VT EUKREEIMOATHRERVR K
DIBHEOEREZGELOND L E. MERENERRE 1~4 FBRICE—V DA 1A,
N E"FEONDEDICRIBEMERBEETXREBICEELIIDLBEN ELAHDEEZALN
5, COZEND, VITEVUREDHERHZR 1~4EBIZHIDDEROATEHL, 12F%
THAIILELE-EREEERGENERT L LT, VT EVHIBEFERALEYTE
UHMEEELILE. MEIZEERIAERIBRT ALY LINENT VN EEZ =,

—HT. YT EURETEERR 1~4 FBHICNFEZ/FTONGOEEICH LTI, &
II-22 IZIRLIZ&K S ICEBEFOBEZTVELAL, IRMOEREXESENRYEA TS F
Yy NEEE MEITHTSZETT. MO F Ly O EFENLEZBASZ VMEKDER &
N DILRANFTE D,

1. StE L D=
HBEZDEDIZOVNTIRAEALREE AN, BHOXRFABEREEME LT, B
RKON—UHEBOFT LYy PERICVFTEVHEZEEHEEL E/EM L. ¥~ Z a7 ILE
MEBMEITO =,
T, YHIEBEMAGES L ONEHEEAVTHIBEICEESB2EMERDD L
EEZTWED, #HIEOERELIYBEOED LT 2012, B TELNDAHREM
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EVTEVEAED CON EbERTIC, 7OV FEBF—LONHEEOESL Y EEEMR
L. 7—4> 3y TTHEBNL, ZOLYEIZF > THIBOERETL., EECAADN
— JHIEREICHET IHENTEMR Lz, £ VT EVHEBOREIZOWTIE Jar 7
AMZANWTHEMTHEGICERTETLIEREEMCENBOBRTTDILICREL. 2
FTANLGNT=,

2. FLyPEHR

ARICENT. METRE LERAAEREZHRELE L TERS NNV H#ENT Y
TTEFICHAAINSZ ETHRBENETSINTWSEFEF Ly P& L, Lao Cai &I
BITBDZVTEURETRETD VT EVAAILHHEBRERBEEZHIEBLT 5 LR L
=

Ffz. Lao Cai BIZHETDVTEUHMETIE, VTEVOHMOATHIFRELHED
WANREBDERESINTHEY MO SERYNINEIND Z LICLPEREBEOLTE
Lib. TNITHESEREN RS TEUOMRENFTBE SN TULVE,

ZITCEROMKRECETINEXRTRICLTHL TEZHLRENADER I NS AL
NDELELIZE>THOLNIERENERDIZENEALMNEL DTN & MithIzH
Ba & ZiEd 2 MBS ICRAT 2MRDOHER. BERICNEN LV LHENH D
CEhb, BLHICHEERIET 5 ETINENEXRT S L&, ERAMEBRLERR
AHFOREEANT, B ORERRICAT TCREMEGENERNICEHC Z L ERT &
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PREFACE

In Vietnam, cinnamon trees are grown mainly in the
provinces of Yen Bai, Lao Cai, Thanh Hoa and Quang Nam, etc.
This tree species has contributed significantly to creating
livelihood for farmers. However, in many localities, cinnamon
plantations are still not bl ged b most of the
organic matters from cinnamon forests are harvested in the form of
branches, leaves and stems without being returned to balance soil
nutrients. To develop cinnamon forests more sustainably, it is
necessary to restore soil fertility by adding necessary organic
substances.

Vinh Yen commune is a locality in Bao Yen district, Lao
Cai province. The livelihood of people here depends largely on
growing, processing and providing products from cinnamon trees.
The main products are produced locally including cinnamon bark,
essential oil, cinnamon wood, etc. However, a large number of by-
products that have not been used effectively are cinnamon residue
obtained after the oil extraction process. Due to high essential oil
content, cinnamon residue cannot be used directly for plants. These
products are still being purchased for burning by traders at low
prices. With these facts, the idea of producing organic fertilizers
from cinnamon residue has been formed and implemented to take
advantage and reasonably use this raw material source, thereby
improving the soil, aiming toward sustainable production.

Under support from the Japan Center for International
Forestry Promotion and Cooperation (JIFPRO) and the
Strengthening Sustainable Natural Resource Management Project
(SNRM2), Vinh Yen Agricultural and Service Cooperative has
successfully produced organic fertilizers {rom cinnamon residue
and cinnamon ash. On that basis, a technical manual was developed
to guide people through the basic steps and knowledge to help them
conveniently apply the organic composting process into production
in practice.
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1.1. Scope

This handbook provides technical instructions for producing
organic fertilizer from cinnamon residue on a concentrated and
small scale and at households. This process is suitable for use in
organic farming.
1.2. Applicable subjects

Organizations and individuals produce organic fertilizer from
cinnamon residue in Bao Yen district, Lao Cai province and in
places with similar conditions.
1.3. Normative references

TCVN 13263-9:2020. Fertilizers — Part 9: Determination of
pH;

TCVN 6846:2007 (ISO 7251:2005). Microbiology of food and
animal feeding stuffs - Horizontal method for the detection and
enumeration of presumptive Escherichia coli - Most probable
number technique;

TCVN 9294:2012. Fertilizers - Determination of total organic
carbon by Walkley-Black method:

TCVN 9290:2018. Fertilizers - Determination of total lead
content by flame and clectrothermal atomic absorption
spectrometry;

TCVN 9291:2018. Fertilizers - Determination of total
cadmium content by flame and electrothermal atomic absorption
spectrometry;

TCVN 9297:2012. Fertilizers -~ Method for determination of
moisture;

TCVN 10676:2015. Fertilizers - Determination of total
mercury content by cold vapour atomic absorption spectrometry;
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TCVN 10780-1:2017. Microbiology of the food chain -
Horizontal method for the detection, enumeration and serotyping
of Salmonella - Part 1: Detection of Salmonella spp.

TCVN 11403:2016. Fertilizers - Determination of arsenic
content by atomic absorption spectrometry;

QCVN 21:2009/BTNMT. National Technical Regulation on
Emission of Chemical Fertilizer Manuf: ing Industry;

QCVN 40:2011/BTNMT. National Technical Regulation on
Industrial Wastewater.

1.4. Terms and definitions
1.4.1. Cinnamon residue

The product is obtained after the process of extracting essential
oils from cinnamon stems, branches and leaves. The main
component of cinnamon residue is carbohydrates.

1.4.2. Organic fertilizer

- Organic fertilizers used for fertilizing roots that are
formulated by natural organic ingredients and meet quality
indi defined in national technical regulations (Cultivation
Law 2018).

- Organic fertilizers include different types of fertilizers which
are produced mainly from natural organic substances (excluding
synthetic organic substances) that have been treated through
physical processes (such as drying, grinding, sieving, mixing,
moisturizing) or biological processes (such as aging, fermentation,
extraction). They are further classified according to the
compositions and functions of main quality indexes or production
processes as specified in national technical regulations (Decree No.
84/2019/ND-CP).
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1.4.3. Microbial preparation

- The product contains one or more strains of live
microorgani has been selected at a density that meets current
standards; has the ability to decompose acrobic or anacrobic
cellulose into soil fertilizers, creating conditions to improve crop
productivity and agricultural product quality, increase soil fertility,
and at the same time does not cause adverse effects on humans.
animals, plants. ecological environment and agricultural product
quality.

- The quality meets the standards specified in TCVN 6168:
2002 on Microbial preparation for cellulose degradation.
1. TECHNIQUES TO PRODUCE ORGANIC FERTILIZER
FROM CINNAMON RESIDUE

2.1. Prepare

2.1.1. Incubation location

The sclected organic fertilizer composting location must meet
the following criteria:

- Far away from domestic water sources and concentrated
residential arcas;

- Needs to be flat and well-drained; Convenient for gathering,
spreading materials and transporting compost: The surface of the
annealing site should be as hard as possible (use a hoe or shovel to
wedge it tightly). There should be a drainage system around to
avoid water leaking outside;

- The incubation area is suitable for the amount of raw
materials. The incubation location should be covered to avoid rain
and sun..

2.1.2. Apparatus and tool

- Turning machine, excavator (if any) or hoe, shovel, rake:
used to mix compost materials and periodically turn compost piles;
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- Pump (if any): used to get water to mix nutrient solution and
moisten materials:

- Scale: used to accurately measure ingredients put into the
compost pile;

- Temp hine (or ther ): used to check
compost pile temperature;

- Tanks, reamers or specialized mixing equipment: used to
store water and nutrient solutions:

- Tarpaulin, plastic, ...: used to cover compost piles; Helps
avoid sun, rain and ensures the temperature of the compost heap
(5m*/ton of material).

2.1.3. Ingredient

Ci residue (crushed)'" 700 kg
Livestock waste (if any)”*! 300 kg
Ash burns cinnamon residue 40 kg
Fish meal’® Okg
Molasses 6kg |
Lime powder Skg
Microbial preparation ‘) 2kg
Note:

(1): Cinnamon residue size < 2 cm. The incubation process
will be faster if the cinnamon residue are crushed to a size of (.3-
0.5 mm.

(2): If there is no livestock waste, replace it with cinnamon
residue (crushed) with an amount equivalent to + 1 kg of fish meal.

(3): Tipe of raw materials for animal feed. Fish meal can be
replaced with soybean meal or rice bran or corn bran in an amount
of 10 kg.

(4): The amount of use varies according to the guidelines for
use of each type of microbial preparation.
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2.2. Flow chart for process

residue ingredients

2.3. Process description
2.3.1. Mixing ingredients

- Dissolve molasses in 100 liters of clean water to create a
nutrient solution; Divide the nutrient solution into 5 equal parts:
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fingers, the material has reached 60-65% moisture (Figure 2);

- Mix well cinnamon ash + fish meal + microbial preparation;
Divide the mixture into 4 equal parts;

- Divide the amount of lime and livestock waste into 4 equal
parts;

- Move materials to incubation location. Spread a layer of
cinnamon residue with a thickness of 20-25 ¢m, sprinkle evenly in
the order of 1 part lime. 1 part livestock waste (if any) and 1 part
cinnamon ash + fish meal + microbial preparation; Use a
hoe/shovel/scraper to mix well; Use a reamer to water the nutrient
solution evenly onto the surface of the ingredients. Continue doing
as above until all the ingredients are used up. Add clean water (if
necessary) (Figure 1).

Note:

- The moisture of the material after mixing reaches 60-63%.
Check the moisture level as follows: Pick up a handful of
ingredients and hold it firmly in your hand. If there is no water
seeping out between your fingers, the ingredients are too dry and
need to add more water: If the water seeps out between your fingers
and drips. the ingredients are too wet, you must mix in more dry
ingredients to dry them out. If the water seeps evenly through your

Figure 2. Checking material
maoisture

Figure 1. Mixing
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- 4/5 of the nutrient solution is used in the ingredient mixing
step, the remaining 1/5 of the nutrient solution will be used in the
mixing and incubation step.

2.3.2. Mixing and composting

- Pile up the ingredients (Figure 4). The height of the compost
pile is about 1.0-1.2 m high, about 1.5-2.0 m wide and of
appropriate length (Figure 3).

- After creating a compost pile, use the remaining nutrient
solution to water cvenly on the surface of the compost pile.

- Use tarpaulin or plastic to cover the surface of the compost
pile (Figure 5); Cover with a layer of leaves on top to protect from
the sun (if any).

Note: Do not compress the compost pile tightly

[ ——» Nguyén ligu bd sung

1.0-1.2m

1.5-2.0m

Figure 3. Cross sectional dimensions of compost pile

75

Figure 5. Covering the compost pile
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2.3.3. Turning

- 7-10 days after composting (when the compost pile
temperature is > 55°C), stir the first time; Periodically mix 15 days
after the previous mixing to create the best conditions for microbial
activity: provides oxygen, while also preventing the compost pile
from overheating. After 2 months of composting, mixing can be
done 30 days afler the previous turning if the compost pile
temperature is <50°C: Check the temperature and moisture of the
compost pile, add water if the compost pile is dry. Check microbial
activity in the compost pile.

- How to check the temperature of the compost pile: Insert a
thermometer into 5 positions on the compost pile; 1 point in the
middle and 4 points in the 4 corners. Read results after 3-4 minutes
(Figure 6)

Figure 6. Check compost pile's temperature

12
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- Check microbial activity: There are signs of microbial
activity when a white, uniform, short-fiber layer is seen on the
surface of the material. The temperature of the compost pile is at
least 20°C higher than the ambient temperature, which also
demonstrates microbial activity (Figure 7).

Figure 7. Signs of microbial activity

- How to turn the compost pile (Figure 8):
+ Clear a small area next to one side of the compost pile,
about 40-50 ¢m from the edge of the compost pile;

+ Use arake / hoe / shovel to transfer all the materials located
on the outer layer of the compost pile into the cleaned soil next to
the compost pile:

+ Scoop and stir the compost pile's ingredients onto the
newly gathered outer ingredients so that the outer layer of the old
compost pile becomes the center of the newly mixed compost pile:

+ After mixing, use tarpaulin. plastic. and palm leaves to
cover the compost pile and use trees or bricks to press down on the
edges of the tarp and plastic;

- Incubation time: 4-5 months.

Note: Use an excavator or mixer (if available) to mix organic
and supplementary materials or turn the compost pile.

13
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Figure 8. Mixing

2.3.4. Maturity incubating

- After finishing the incubation process, remove the tarpaulin
/ plastic, mixed, pile up and stacked for 1-2 weeks with the purpose
of stabilizing quality before being used.

- Check the maturity of the compost pile in terms of color and
temperature stability:

+ Ingredients are dark brown: uniform in color:

+ Temperature equal to or 5°C higher than ambient
temperature.

2.3.5. Quality requirements and product testing methods

Quality’s criterias and limiting factors of organic fertilizers
are specified in QCVN 01-189:2019/BNNPTNT.

Status Criterias Test method Unit Requlred
quality level
Organic
TCVN A
first | matter 9294:2012 Yo =20
content
; TCVN 4
2 Moisture 9297:2012 ) <30
14
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Status | Criterias | Test method Unit qu?:;lltl;ri::ge|
> | 595%(?07 - 25
4 Arsenic (As) IIIOC;:IZT)IG mg/kg <10
il s 92T9(C):\2]gll g | mehke <200
2 I‘;l{cgr)cury lozfs\:% 15 | meke <2
4 (Célg)mmm 92?512](? 18 | meke <5
8 | Samonetia | 0o IOV | crunsg | Noroecesd
9 | Brcoli A ooy | MPNig | <11x103

2.3.6. Puckaging and preservation

- Products after incubating are crushed, sieved (if nessescary;
used for commercialization) to ensure uniformity; packaged in
bags; stored in cool places, avoid direct contact with sunlight:

- Storage period is 12 months.
I1I1. GUIDELINES FOR ENVIRONMENTAL PROTECTION

- To ensure sur d envi 1 d the
selected composting location must be at least 500 m away from
domestic water sources and concentrated residential arcas.

- Wastewater treatment: Organic fertilizer production facilities
must arrange a wastewater collection system which re-irrigates
compost piles to ensure fertilizer’s quality and environmental
protection. In case of discharging waste into the environment,

from ducti which  bel to  industrial

P
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wastewater and must be treated according to QCVN
40:2011/BTNMT.

- Treating bad odors that arise:

+ Arrange the factory well to ensure good air circulation.

+ For large scale concentrated production facilitics, it is
necessary to build a system to collect, treat and release exhaust

gases to ensure that emissions from organic fertilizer production
facilities must meet QCVN 21:2009/BTNMT.

IV. INSTRUCTIONS

- Use as a source of decomposed manure to put down basic
fertilizer or apply additional fertilizer:

+ Use for nursery: Dosage: 4% organic fertilizer per pot. Mix
organic fertilizer well with potting mix before planting in pots
(including 95% soil + 4% organic fertilizer + 1% NPK mineral
fertilizer).

+ Put down basic fertilizer: Dosage: 0.5-0.7 kg of organic
fertilizer per tree. After digging the hole, mix the organic fertilizer
with 1/3 the soil in the bottom of the planting hole. then fill the hole
with soil (must be done 10 to 15 days before planting).

+ Apply additional fertilizer: Dosage: 0.7-1.0 kg of organic
fertilizer per tree. Apply 0.3-0.4 m away from the root; Apply once
a year for the first 3 years,

- Or use as a source of organic substrates in the production of
mineral organic fertilizers, microbial organic fertilizers, etc.
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Annex. Several factors affect the quality of the composting
process

1. Material size

The smaller the material size, the greater the contact surface
with microorganisms and the faster the decomposing rate.
Therefore, the raw materials should be crushed.

2. Size of compost pile

The size of the compost pile affects the amount of oxygen
supplied to the pile. Limit the height of the compost pile to ensure
the pile is always in well-ventilated conditions. Maintain adequate
oxygen levels, avoid creating anaerobic conditions that slow down
the composting process and reduce the compost’s quality.

3. C:N and C:P ratio

Carbon (C), nitrogen (N), phosphorus (P), potassium (K)
are essential nutritional el

for microorgani in the
compost pile to grow and develop, and the balance between these
nutrients is also very important, especially the ratio of C:N and C:P
in the raw materials. The best C:N ratio is from 25:1 to 30:1. If this
ratio is hlger than 40:1, it will limit the growth and development
ing the incubation process to be prolonged.
If the C:N ratio is lower than 20:1, it will lead to the excess of N,
The excess N can be evaporated into the air in the form of ammonia
or nitrogen oxide, and generate bad odors that pollute the
surrounding environment. The appropriate C:P ratio in the
digestion process is from 70:1 to 150:1.

of microor

4. Moisture

Too wet or too dry both negatively affect decomposition.
When the moisture drops below 40%, microbial activities decrease.
If the moisture is too high, it will make it difficult for oxygen (air)

18
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to penetrate the compost pile, creating conditions for anaerobic
microorganisms to become active, making the composting time
longer and the quality of organic fertilizer products reduce.
Suitable moisture is 60-65%.

5. Temperature

When the temp i . the incub process goes
well, all types of pathogem are also killed. However, if the
temperature  increases  above  65°C, many  beneficial
microorganisms will also be killed. To reduce the temperature, just
turn the compost pile over again. The optimal temperature for the
compost pile is 50-65°C.
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CONTACT INFO

Any questions please send to:

Japan Forestry Technical Association (JAFTA),
International cooperation department,

No. 7, Rokuban-cho, Chiyoda-ku, Tokyo 102-0085, Japan.
= +81-3261-5480

©: H.Hashiguchi@jafta.orjp , chik

This activity is carried out with funding from the Japan Center for
International Forestry P ion and Cooperation (JIFPRO).

* The views expressed in this report are those of the authors and
do not necessarily reflect the views of the sponsor.
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Tai Viét Nam, cay qué duge tréng chi yéu ¢ céc tinh Yén
Bai, Lao Cai, Thanh Hod vi Quang Nam.... lodi cay nay da gop
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trién rimg lrong, quc bén vimg hon, can tién hanh phuc héi do phi
nhiéu cua dat bang cach bé sung cic cht hiru co can thiét.

Xa Vinh Yén la mdt dia phuong thude huyén Bao Yén. tinh
Lao Cai. Ké sinh nhai clla nguoi dan o day phu thuoc phan lém vao
lrong, ché bién va cung cap cac san pham tir ciy qué. Céc san pham
chinh duge san xudt tai dia phuong bao gom Vo, lmh diu, gd qué,..
Tuy nhién, mot lugng l6n san pham phu déi dio \zm chua dugc s
dung hi¢u qua la ba quc thu duge sau qua trinh chit xuat tinh déu,
Do van con chira ham lwong tinh diu khi cao, ba qué khong thé sir
dung truc uep cho cdy trong. San pham nay hi¢n dang duoc cic
thuong lai thu mua dé lam nguyén liéu dét, voi gia thanh thap. Xudt
phat tir thye tin néu trén, ¥ tuong san xudt phan bon hitu co tir b
qué da duge hmh thanh va thyc hign nhim lan dung, su dung mot
cich hop Iy nguon nguyén ligu nay, qua do nhim cai tao dit, hudng
tGi san xuat bén vimg,

Dui sir hd tro tir Trung taim Hop téc va Xtc tién Lim nghiép
Quée té Nhat Ban (JIFPRO) va Dy an Tang cuong Quan Iy Tai
nguyén Thién nhién Bén vimg (SNRM2), Hop téc xi Nong nghi¢p
va Dich vu Vinh Yén da thyc hi¢n lh:mh cong san xuat phan bon
hitu co tir ngudn nguyén ligu bi quc Trén co s¢ do, s6 tay hudng
dén ky thudt dugc xay dung nhim téng hop, hé thong lai cac cong
doan, kién thirc co ban nhim gilp nguoi din thuan ti¢n khi ap dung
quy trinh san xudt phan bon hitu co vao thyc tién san xudt.
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I. QUY PINH CHUNG
1.1. Pham vi ap dung
86 tay ndy huéng din k thuit sin xudt phan bon hiru co tir ba

qué & quy mo tdp trung va quy mé nho, hg gia dinh. Quy trinh thich
hop dung trong canh tac hiru co.
1.2. Ddi twgng dp dung

Ciéc to chirc, ¢ nhan san xudt phan bén hiru co tir ba qué tai
huyén Bao Yén. tinh Lao Cai va tai noi c¢6 di¢u kién twong tu.
1.3. Tai li¢u vi¢n din

TCVN 13263-9:2020. Phin bon — Phin 9: Xac dinh d§ pH

TCVN 6846:2007 (ISO 7251:2005) Vi sinh vat trong thuc

phém va thirc an chan nudi - Phuong phap phat hi¢n va dinh lugng
Escherichia coli - Ky thuat dém s6 ¢6 xac suit 16n nhét;

_ TCVN 9294:2012. Phan bon - Xdc dinh cacbon hiru co tng sb
bang phuong phiap Walkley-Black:

TCVN 9290:2018. Phin bén - Xdc dinh ham lugng chi tong sé
bang phuong phap phd hip thu nguyén tir ngon lira va nhiét dién
(khdng ngon la);

. TCVN 9291:2018. Phéin bon - Xac dinh ham luong cadimi tong
50 biing phuong phap phé hap thy nguyén tr nhiét dién (khong ngon
lra);

TCVN 9297:2012. Phan bén - Phuong phap xac dinh d¢ am;

. TCV}I 10676:2015. Phin an - Xac dinh ham lugng thuy ngin
tong s6 bang phuong phap phd hép thy nguyén tir - Ky thuat hoa hoi
lanh;

TCVN 10780-1:2017. Vi sinh vt trong chudi th’\zc pllém -
Phuong phap phat hién, dinh lugng va xac dinh typ huyét thanh cua
Salmonella - Phan 1: Phuong phap phat hién Salmonella spp.
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TCVN 11403:2016. Phan bon - Xac dinh ham lugng Asen téng
56 bing phuong phap pho hap thu nguyén ti.

QCVN 21:2009/BTNMT. Qui chudn ky thuat Qudc gia v& khi
thai ¢ong nghiép san xuat phan bon hoa hoc:

QCVN 40:2011/BTNMT. Qui chuin ky thudt Quée gia vé nudc
thai cong nghiép.
1.4. Thuit ngir, dinh nghia
1.4.1. Ba qué

San pham phu thu duoe sau qua trinh cl:uct xudt tinh dau tir than,
canh va 14 qué. Thanh phan chinh cua ba qué 1a hydratcacbon,

1.4.2. Phin bon hivu co

- Phén bén hiru co (sit dung dé bén ré) c6 thanh phzm chi la chat
hﬂ’u oty nhién, dép (g chi ticu chit lwgng theo quy chuan ky thuat
quoc gia (Luat trong trot 2018).

- Phén bon hitu co gom cac loai phan bén duge san xuax ir
nguyén li¢u chinh la cac chit hiru co tr nhién (khong bao gdm cac
chit hiru co tong hop), duge xir Iy thong qua qua trinh vt 1y (lam
kho, nghién. sang, ph(")i tron, lam ém) hodc sinh hoc (0, 1én men,
chiét) v tiry theo thanh phan, chirc nang cua céc chi tiéu chit lugng
chinh hodic qua trinh san xudt dwgc phan loai chi tiét trong Quy
chuan ky thudt quéc gia (Nghi dinh 84/2019/ND-CP).

1.4.3. Ché phim vi sinh var

- San pham chira mt hay nhiéu chung vi sinh vét song; da dugce
luyen chon véi mat dé dat tiéu chudn hién hanh; c6 kha nang phan
giai xenlulo hiéu khi hoac ki khl thanh cac cht bon vao dit, tao diéu
ki¢n niing cao nang sudt cay trong va chat lugng nong san, tang d6
mau md cua dat, dong thoi khong gay anh huong xéau dén nguoi,
dong vat, thue vat, méi trudng sinh thai va chit lwong nong san.
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- Chit luong dép g cdc tiéu chuin duge quy dinh trong TCVN 2.1.3. Nguyén lié¢u

6168: 2002 ve Ché pham vi sinh vat phan giai xenlulo. F 3 =
2= g Ba qué (da nghién nho)": 700 kg
1KY THUAT SAN XUAT PHAN BON HUU COTU BA QUE Chit thai chin nudi (néu c6)® 300 ke
2.1. Chuin bi Tro ot ba qué 40 kg
£ Bot ca ¥ 6 kg
2.1 Viwiu Ri mit 6ke
Vi tri 1 phan bén hiru co duge chon phai dap (mg cdc tiéu chi Voi bot Skg
sa Ché pham vi sinh vt 2kg

- Cach xa ngudn nude sinh hoat va khu vire din cu tap trung;

- Vi tri 0 cn bing phang, thoat nudc tot; thudn tién cho viée tap
két, rai nguyén li¢u va vin chuyén phan u; BE mat vi tri u cang cimg
cang tot (sur dung cude. xéng ném that chit). Nén c6 hé théng ranh
xung quanh dé tranh ri nuée ra bén ngoai;

- Dién tich a ph hop véi lugng nguyén liéu. Vi tri u nén ¢6 méi
che dé tranh mua, ning.

2.1.2. Thiét bj, dung cu
- May dao, may xuc (néu ¢6) hoic cude, xéng, ban cao: dung
dé dao tron nguyén li¢u u va dao trén dinh ky dong u;
- Mdy bom (néu co): ding dé léy nude hoa dung dich dinh
dudng va tudi am nguyén lidu;
- Can: dung d¢ dinh lugng chinh xdc cdc thanh phin cho vao
dong u:
- My do nhiét do (hodc nhigt ké): ding dé kiém tra nhi¢t do
dong u:
- Thing. 6 doa hodc thiét bj pha tron chuyén dung: ding dé chira
nude, dung dich dinh dudng;

- Bat, nilon, ...: ding dé phu lén dung 1; gitip tranh nang, mua
va dam bao nhiét do cuia déng i (5 m*/tan nguyén ligu).

80

Ghi chii:

(1): Kich thieée nguyén liéu < 2 cm. Qud trinh u sé nhanh hom
néu nguyeén liéu diege nghién nho voi kich thwdge 0.3-0,5 mm.

(2): Néu khong co chd thai chan nudi thi thay b{ing ba qm" (da
nghién nho) voi legng twong dweong + 1 kg bot ca.

. (3): Logi str dung trong thicc an chan nuéi. Co thé thay bt ca

bang bot dau tiwong hodc cam gao hodc cam ngé voi lieong 10 kg.

4): Kh(i'j lhegng sie dung thay doi theo hieong dan sie dung cia
tieng loai ché pham vi sinh vat.
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2.2. S0 db quy trinh

Nguyén ligu
b sung
Phoi tron nguyén ligu
Dinh dong. u

Kiém tra chit huong, Nghién, sing
dong oi, bio quin (néucin)

PHAN BON
HUU CO

Hinh 1. So d6 quy trinh san xudt phan bon

2.3. Md ta quy trinh
2.3.1. Phéi tron nguyén liéu

- Hoa tan ri duong vao 100 lit nudc sach dé tao dung dich dinh
dudng; chia dung dich dinh dudng thanh 5 ph.m bing nhau;

$6 tay HUGNG DAN KY THUAT SAN XUAT PHAN BON HO'U CO'
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- Trén déu tro ddt ba qué + bot ¢ + ché pham vi sinh vat; chia
hén hop thanh 4 phin bing nhau;

- Chia lugng voi, chét thai chan nuéi thanh 4 phi’m béno nhau;

-C huyen nguyén liéu téi vi tri u. Trai lop ba que vai do day 20-
25 em, ric déu theo thir t phan voi, | phan chit thai chan nudi
(néu co) vi | phan tro dt ba qué + bt ¢4 + ché pham vi sinh vt
diing cube/xéng/ban cio dao tron déu; sir dung 6 doa tugi déu dung
dich dinh du'Gng 1én bé mat nguyén liéu. thp mc Iam nhu trén cho
dén hét khéi nguyén lidu. Bd sung nudce sach (néu cin) (Hinh 2).

Ghi chii:

- Pg dm cuia nguyén li¢u sau khi tron dat 60-65%. Kiém tra do
am bing cdach nhu sau: bée 1 nam nguyén ligu va ndm thdt manh
trong tay. }\ éu khong c6 nudc ngam ra ké ngén tay thi nguyén liéu
qua kho, cdn bé sung thém nieée. Néu nuce ngdm ra ké ngon tay vi
chay thanh giot la nguyén li¢u qud wot, phai tron thém nguyén liéu
khé cho kho bot. Néu nweée ngam déu ra ké tay la nguyén liéu dat
dg dm 60-65% (Hinh 3);

Hinh 2. Phoi trgn nguyén liéw  Hinh 3. Kiém tra dg dm nguyén liéu

- 4/5 lwong dung dich dinh dwdng duoc sic dung trong buic
phoi tron nguyén liéu, 1/5 lhegng dung dich dinh dwong con lai sé
duge s dung o buce danh dong, u.

$6 tay HUGNG DAN KY THUAT SAN XUAT PHAN BON HU'U COf
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2.3.2. Panh déng, i

- Panh déng khéi nguyén liéu (Hinh 5). Chiéq cao déng i cao
khoang 1,0-1,2 m, rong khoang 1,5-2,0 m va chi¢u dai thich hop
(Hinh 4).

- Sau khi danh déng, sir dung lugng dung dich dinh dudng con
lai tudi déu Ién bé mat déng u.

- Sur dung nilon hodc bat che kin bé mat dong u (Hinh 6); phu
mot 16p 14 1én trén dé tranh nang (néu co).

Ghi chii: Khong nén chat dong ui.

~—» Nguyén ligu bd sung

1.0-1.2m

Baqué

1.5-20m

Hinh 4. Mt cdt ciia mot dd‘ng u
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Hinh 6. Phii bat, ld co cho dong i
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2.3.3. Dao trgn

- 7-10 ngay sau u (khi nhiét do dong i > 55°C) tién hanh dao
tron lin 1; dao tron dinh ky 15 ngay sau lan dao tron truoc dé tao
diéu kién tt nhit cho hoat ddng cua vi sinh vat; cung cdp 6 xy, dnng
thoi tranh cho déng phin u bi nong qua. Sau u 2 thang, co thé dao
tron sau lin dao trude 30 ngdy néu nhiét do dong 1 <50°C; Kiém tra
nhiét d¢, 46 am cua dong 1, bo sung nuée néu déng u bi kho. Kiém
tra hoat dong cua vi sinh vat.

- Céch kiém tra nhigt do déng u: Cim nhiét ké vao 5 vi tri trén
déng : 1 diém o giira va 4 diém & 4 goc. Poc két qua sau 3-4 phiit
(Hinh 7)

Hinh 7. Kiém tra nhiét d dong i

12
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- Kiém tra hoat dong cua vi sinh vit: Co dau higu hoat dong cua
vi sinh vat khi thiy c6 16p mau tring, dong nhit, dang soi ngén trén
bé miit cua nguyén liéu. Nhiét d§ cua dong 0 cao hon nhiét do moéi
truomg it nhat 20°C ciing chimg t6 hoat dong cua vi sinh vét (Hinh
8).

Hinh 8. Diu hiéu hoat déng cuia vi sinh vér
- Cach dao tron dong u (Hinh 9):

+ Don sach mot khoang dién tich nho bén canh mét phia cua
déng u, khoang 40-50 cm tir mép déng u:

+ Dung cao / cube / xéng chuyen toan by nguyén liéu nim &
kyp ngoai cua dong u vao khoang dét da duoce lam sach bén canh
déng u;

+ Xic, dao lin lugt nguyén li¢u cua dong u 1én phan nguyén
li¢u bén ngoai vira gom lai sao cho lép ngoai cua dong U cit tro thanh
tam cua dong u mai dao tron;

+ Sau khi dao tron, ding bat, nilon, 1d co phu kin déng u va
dung cdy hodc gach da dé chat mép bat, nilon;

- Thoi gian u 4-5 thang.

Ghi chi: Sie dung may xiie, may tron (néu co) dé won déu
nguven ligu hitu co va nguyén liéu bo sung hodc dao dong .

13
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2 Phwong phap Don vi Mire
St | Ehitiea Kiém tra tinh | quidinh
TCVN
3 | 5979:2007 i 25
TCVN
4 | Asen (As) 11403:2016 mg/kg <10
. TCVN
5 | Chi(Pb) 92902018 mg/kg <200
Thuy ngan TCVN
6 m <2
Hink 9. Do trjn () 106762015 | mEKE | <
T ol 3 % TCVN
2.3.4. U chin 7 | Cadimi (Cd) 9291:2018 mg/kg <5
- Sau khi két thic qua trinh 4, san phiam sau khi u duge dao Ref. TCVN Khong phat
tron va dinh déng, khong phu bat, giir trong 1-2 tuin véi myc dich 8 | Salmonella I0;=86 12017 CFU/25g | hién (dm
on dinh chit lugng trude khi dua ra sir dung. fii tinh)
- Kiém tra d chin cua d("mg 1t vé mau sic va su 6n dinh vé 9 | E coli Ref. TCVN MPN/g | <L1x10}
nhiét do: 6846:2007 =

+ Nguyén li¢u ¢6 mau nau thim; df‘)ng déu vé mau sic
+ Nhiét dé bing hodc cao hon nhiét dd méi truwong 5°C.
2.3.5. Yéu cau chit lwgng va phiwong phap kiém tra sin pham

Cac chi tiéu chit luong, yéu t6 han ché cua phan bon hiru co
duge quy dinh trong QCVN 01-189:2019/BNNPTNT.

- Phuong phip Pon vi Mire
St Ghititu Kiém tra tinh | quidinh
Ham lugng TCVN "
U | chét hiru o 9294:2012 % 220
- TCVN
2 | Byam 9297:2012 % =30
14

82

2.3.6. Dong goi, bao quan

- San pham sau u dugc nghlen sang (néu cin; sir dung cho
thuong mai hod) dé dam bao do dong nhit; dong bao; bao quan noi
thodng mat, tranh tiép xic truc tlep dudi anh nang mat troi;

- Thoi gian bao quan 12 thang.
111. HUONG DAN BAO VE MOI TRUONG

- Dé dam bao diéu kién moi truéng xung quanh vj tri a phan
hiru co duoce chon ph;'\i cach xa nguon nude sinh hoat va khu vuc
dén cu tap trung it nhat 500 m.

- X 1§ nude thai: Cic co sé san xudt Phan boén hiru co phal bé
tri hé théng thu gom nuée thai dé tuéi lai dong u dam bao chat luang
phin bon va bao vé méi truong. Truong hop phai xa thai ra moi

15
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trudmg, nudc thai trong qua trinh san xudt phian bon thude nude thai
cong nghiép va phai dugce xir Iy theo QCVN 40:2011/BTNMT.

- Xitr ly mui hoi phat sinh:

+ B6 tri nha xuong thong thoang dam bao Iwu thong khi tét.

+ Poi voi cic co 5o san xudt tip trung quy mo 16n phai xay
dung hé thong thu gom, xur Iy va thoat khi thai dé dam bao khi thai
tir cac co O san xudt phan bon hitu co phai dat quy chuan QCVN
21:2009/BTNMT.

IV. HUGNG DAN SU DUNG

- Sir dung nhU_nguén phan chudng hoai myc dé bon 16t hodc
bon thiic cho céy trong:

+ Bon khi tao bau: Liéu lugng: 4% phan bon hiru co /biu. Tron
déu phén bon hiru co v6i hdn hop rudt bau trrde khi tién hanh dong

vao biu (gbm 95% dat + 4% phan bén hitu co + 1% phan khodng
NPK)

+Bon 16t: Liéu lugng: 0,5-0,7 kg phén bén hiru colgbe. Sau khi
Luoc hd, trén phén bén hiru co voi pl\an dito 173 phia dudi day hé
lronb sau do lap nep dét cho day hé. Bon 16t va lip hd trude khi
lrong cay tir 10 ngay dén 15 ngay.

+ Bon thise: Liéu lwong: 0.7-1,0 kg phén bon hiru co/gde. Bon
cach gbe 0,3-0,4 m; mi nam bén 1 lan trong 3 nam dau.

- Hodc sir dung nhu nguén co chét hitu co trong san Xudt phian
hitu co khoang, hiru co vi sinh, ...

16
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Tai liéu tham khao

1. Luatsb 31/2018/QH14 ngay 19/11/2018. Luat trdng trot,

2. Nghi dinh s6 84/2019/ND-CP ngay 14/11/2019. Quy dinh vé
quan 1y phéin bon.

3. B NN&PTNT. Quyét dinh sé 14/QD-BNN-TCLN ngay
05/01/2022 cua B truong B6 NN&PTNT. Ban hanh huéng
dan ky thudt gieo wom, trong, chim séc, nudi dudng, khai thic.
50 ché va bao quan san pham Qué (Cinamomum cassia BL).

4, QCVN 01-189:2019/BNNPTNT. Qui chuin ky thuat Quoc gia
ve chat lugng phan bon.

5. TCVN 7185:2002: Tiéu chuin Qudc gia vé Phan hiru co vi sinh
vat,

6. TCVN 6168: 2002: Tiéu chuan Quédc gia vé Ché pham vi sinh
vt phén giai xenlulo.

7. Robert Rynk. 1992. On-farm composting handbook, NRAES-
54, New York.

8. Mirsa R.V.. Roy R.N.. Hiraoka H. 2003. On-farm composting
method, Food and Agriculture Organization of the United
Nations, Rome.
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Phu lue. Mt 56 yéu t anh huéng dén chit lwgng ciaa qua
trinh u

1. Kich thuée nguyén ligu

Kich thuée nguyén li¢u cang nho, bé mit tiép xtc véi vi sinh
vat cang tang, toc 46 phan giai cang nhanh. Do d6, nguyén liéu nén
dugc nghién nho.
2. Kich thuée déng &

Kich thuoc cua dong u anh huong dén luong 6 Xy cung cép
cho dong 0. Han ché chi¢u cao cua déng i dé dam bao déng i ludn
trong diéu kién thoang khi. Duy tri luong 6 xy day du, tranh phat
sinh diéu kién yém khi lam chdm qua trinh u va giam chit lugng
phén u,
3.Tylg C:Nva C:P

Cacbon (C), nito (N), phét pho (P), kali (K) la cic nguyén t
dinh dudmg cén thiét dé vi sinh vat trong khéi u sinh truong va phat
trién, ddng thi sy can ddi giira cac chat dinh dudng ny ciing rét
quan trong, dac biét Ia ti 1¢ C:N va C:P ¢6 trong nguyén liéu. Ty 1&
C:N t5t nhat 1a tir 25:1 dén 30:1. Néu ty 1 nay cao hon 40:1 s& han
ché sur sinh truong va phat trién cia vi sinh vat, 1lam cho qué trinh
bi kéo dai. Néu ty 1¢ C:N thap hon 20:1 s& din dén du thira lugng N,
Tugng N thira ¢ thé bj bay hoi vao khéng khi dudi dang amoniac
hay nito oxit, va phat sinh mii hdi gay 6 nhiém méi truémg xung
quanh. Ty 1¢ C:P phit hop trong qua trinh phén giai duge xac dinh
1a tir 70:1 dén 150:1.
4.Pj dm

Qud dm hoiic qué khd déu anh huong xdu dén sy phan huy.
Khi dé am xuéng dudi 40%, hoat dong cua vi sinh vat giam. Néudé
am qué cao, s& lam 6xy (khong khi) kho lot qua ddng u, tao diéu
kién cho vi sinh vat yém khi hoat dong manh, lam cho thoi gian u
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dai hon va chét lugng san phdm phan bon hitu co giam. D§ am thich
hop 60-65%.
5. Nhiét d§

Nhiét d6 ting biéu hién qua trinh 0 dién ra tét, cac loai mdm
bénh ciing bj tiéu di¢t. Tuy nhién, néu nhiét' d9 tang qua 65°C, nhiéu
vi sinh vat ¢6 ich cling s& bi tiéu dié¢t. Muon giam nhiét dg. chi can
dao lai déng u. Nhiét dé t6i wu cho déng 1 la 50-650C.
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THONG TIN LIEN HE

Moi thic méc xin giri ve dia chi:

Hiép hoi ky thuat Lam nghiép Nhat Ban (JAFTA),
Bo phén hop tic quéc té,

$6 7, Rokuban-cho, Chiyoda-ku, Tokyo 102-0085, N
= +81-3261-

<}

&: H Hashiguchi@jafta.or,jp, chika.s

Hoat déng nay duoc thue hién tr nguén tai tro ¢

I'rung tam

Hop tic v c i m nghiép Quoc t& Nhit Ban (JIFPRO)

* Quan diém thé hién trong bdo cao nay 1a cua ca

khong nhat thiét phan anh quan diém cua nha tai trg.

tic gia va
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I hhAEERDTIEDST E QR AT EFIALI-FL—HEYTALRTL(H—F
FE)

i. TLy UERERRAERE

= -1 EERET—F

XTALERRE A. BRIZHD FLyUERBAE C.
FLvP B. (A+B)
EBEICHEMEEZLTH | QRO—F(X) EALTHEMEERZIGIT 58
NAZFHIELTLES>EE hAEEDEHRA DY
EMNLND

*MQR a—KlFHAX ST oV —I—T D EREIETT,
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""" Cape Coast Municipal

Hi B8 - https://udwda. gov. gh/?page id=19
I11-2 : Central Region MihX

UPPER DENKYIRA WEST DISTRICT AND NEIGHBOURS
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Hi 88 : https://en.wikipedia.org/wiki/Upper_Denkyira_District
IT1-3 : Upper Denkyira West District Mt
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https://udwda.gov.gh/?page_id=19
https://en.wikipedia.org/wiki/Upper_Denkyira_District

iii. BEJYRXb

B&EE EXBFR(KEE IEX B ¥ (BAGE

QR Code Quick Response Code QRIO—F

FC Forestry Commission of Ghana H—TFMB

EUDR EU Deforestation Regulation EU D ZFMBEIEIZEE 9 SRl

AFS Asaasepa Food Systems Ltd THENT—KRO AT LI
K=t

FEDCO Federated Commodities Limited J2xTLATYRIET4T4R
=1

TBIG Tachibana International Ghana | SIfEA/ > A—FatIL-H—

Company Limited TS

CHED Cocoa Health and Extension Division | hAA #E - EREE

COCOBOD | Ghana Cocoa Board AH—FhhA %

GFW Global Forest Watch JR—NI)LITAL AR DA IF
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iv. SERE&H

SACRRE 1R, A A AT, A A ARG AL LSRR A B 0 MR T B, B
AKEANTIX, MR 25 AED A7 AATO/NATEFERIE L TE O, BRI 250 LD /NEE
Faal—F&ATic, FB 75~100mt D 7L I T L - AAFEERGEL T3,

& 5 ICFAfEiZ., COCOBOD & LBC (#ld ML —H 7 AN A AEOHE - i 23] X
NTVBRELPERETHY, KFHSRF azaL—F A—H—AFic, FEoigs»o F L
— YV TARMRLEAAAEEZIEL, YRTFIAT 0T LOEEERED 2,

2021~2022 I H A ABROEERIC L V., Rt FEIEFAE O N RHMigic <. HEB O
HiAK 1,500 A%, Bifh L 7-FEiE % 7o,

1. 7Oz rERDE RS IEEE

1) ¥EBERETE  EHPCERSUEXER)
EHEE . ey ey VEHE

2) EBF  AARWE (BHEER: A—F - AV b= w2 =V v —)
EHEE T 7aY e s P OERER, FL—F T A RTLE
o= OB, KA by —_ 2 P TRUGEIC X 37 7 AT 0SESGE

3) EBHYE  BrEEK B EZESS © Bean to bar chocolate %)
SEEELE © 7 A E o EREZR X U Bean to bar chocolate X — 75—~ D
TR

4) REEIE @A LD CRIRAAE AR R )
SELE - RRERS, AEREE

2. XT8FE L5t Federated Commodities Ltd. (FEDCO)
BFBR : KFEFaalb— b A=A —[AJIC =% T A D h A EOiE T
»HY,
EBE NN FRROEHRINE. #AatMlo~y v - Ky vk, Hlo b L
—H TN T Ty T A= L~DT vy T —F, AAFEOER - fkEH S,
¥ © Joshua Boafo Sarpong (Head of Quality Assurance Sustainability)

3. ¥#5ZEET%: Cloud Port Limited
BEFERAGR « V2 AERA)E & DEER R FERRIT RV, HRMEEMTICT 7Y DFHF.
IOT B & 2 D v A 7 L DFfF % ZathlFe L - Ff 2 F o,
R E  FEDCO O 77 v b 74— 4 LoFRE T — 2 _—2{tL,. QR 2—F%
R, HEEHOY = 79 4 POEEERES,
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¥ EMH ¢ Fiifi Baidoo (CEO)

% 1% : Asaasepa Food Systems Limited( RfE %)

ETFEARR 1 2022 F XV, FEfEE I LEFA " —~" R P TROWEICLZH A
B WERECRYVHATE M, ZonAAEE L —F T A A FEE LTH
AT (Cliiit U722 FEE0 b 5,

EWBE  REIFE I, RAERETOoN hAEEEMED N A ABRENRE LT
THHES - vy Y 72479 2o, BEFHAG L OB IET 2 th, FEORWA
NAGOEFEICLE R L —= v =2 ) VIR EET 2,

1243 : Foster Makafui Tattrah (CEO)

1% 711 % : Tachibana International Ghana Company Limited(TBIG)( R &%)
BEFBAGR IS D o — Tk, H—FiICB T 3 A hAREEO T a 75 Lo FKhi
. A AFHEOHE RS,

EBE AT B TR EOR WA A AT OAEREL Tn Y bR v
IR,

{2243 : Bright Kekeli Klu (Director)

E R HEE L > 2 —

=5 \QR:-M:;&w—ﬂw%w/z;w);ﬂﬁ

HASHIEHE

[£BEE] BABE
(H—F - 7adz s FEEBY)

[EBERHEH] £ES ($HBLE] BEHN
(7av=7 M &fEE) (Bean to Bar Chocolatei8 %)

[BEIBLE] iy
(REEE - BEEBEY)

=i
|—j CLOUD PORT (R#r/S— k— : #BZEHEE) |

e [CEO] Fiifi Baidoo
CEBEZEEIFY =794 FOBE, F—4~— 2%, QRI— F & 0iEE)

—J FEDERATED COMMODITIES LTD (Bi#/S— b3 — : £BHFE5k) }

(FyEYT&EYITVU, bL—HTLT Ty b7 r—LADT—2EHF FL—YTLHhAHEERY)

[ Head of Quality Assurance: Sustainability ] Joshua Boafo Sarpong ‘

A

4{ ASAASEPA FOOD SYSTEMS LTD (&H#e/5— b 5 —) }

L, ‘ [CEOQ] Foster Makafui Tattrah ‘

(QRa—F27 0BT, REOBVWHHFTEOEERSE - FL—Y T LHhhAE0HEERE)

[11-4: 7AS I ERESHIX
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v. §®|

1. A—FHAEERRR

1) [ : 238,537 FhFu it —Fa (HEADHK 34D 2)

2) A :#738,283 A (2021 4 : {HR) (HHHLAEE - 77— S AIEERER#)

3) A BAVEESRUIE CERM A2 L CEiRS IR, WE (4 H~10 A) tWz%E (11 H~3
H) tichhrin, 2H~4 APRDEL S AR DEL V. 12 H~3 Hicid v & —
VRN B ILERE G Y TINE D LR E ., Mo IlT W HA L R
w7 7 7 CTwIK 24 D bz 35, KimA2H Y, O SR T 2358 T2
bz, (Ml : fE7—F HAREKMER - »— > HAIEBE)

2. X5

1)  Xf5HuK : Central Region. Upper Denkyira West District., Diaso

2) [ 579.21km2

3) AH: 91,025 A (5314 48,137 A, %1 42,888 A : 2021 £F DEZAF )

(Hi# : Ghanadistricts.com - Upper Denkyira District)

4) g Fi 2 00EAH Y, WA -V b HERH 2, BIWFIES5 Ao 6 H
T, 6 HDPRDZL K, F2MFEFIHALL 1I0HTH S, EAiFIF 11 AH»H2HT
Hb, TNEAAFADEEITHEL CTE Y, FHXIZEROEEMTDH 2,

5) FKEWE: 1,200 — 2,000mm/4F (H#E : Ghanadistricts.com - Upper Denkyira West

District)
6) TEREE
> BIKREY 227, 777 e MEE. TARAR RV 2 —F
> BHEY A3, NFF aavis YLAE Frv PN ZuiE
> BE-EE:tvEmav oK FHT, VTR
> W v—<wv, SR b AT FrxY Ty b
> B zofh: N4 Fy T, U FE, N4y

(Hi# : MoFA - Upper Denkyira West)

3. AR

1) A—FTOHHKER - B

7 —F CHRMRDEM% 3 % Forestry Commission I\ &b 728 1ERX RFHRESELNT,
KE D ZFMIEFER T Global Forest Watch(GFW) D& # S# 1 L 7=,
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https://www.mofa.go.jp/mofaj/area/ghana/data.html
https://www.gh.emb-japan.go.jp/itpr_ja/summary.html
https://www.ghanadistricts.com/Home/District/77#:~:text=The%20population%20of%20the%20District,48%2C137%20male%20and%2042%2C888%20female.
https://www.ghanadistricts.com/Home/LinkDataDistrict/6901
https://www.ghanadistricts.com/Home/LinkDataDistrict/6901

2022 FERFE O HFMKHEME L 8,670,000 ha, E DRI (23,855,3000 ha : ~7 X —L)DH)
36.3%% 5 ® 72, 2000 fE2> & 2020 4E I 885,000 ha DI AWLE 23IK P L 72— J7C. 312,000
ha OEPRBEE BN L 72, FEE & L <. BERBEmEIX 573,000ha (5.1%) DD &7 -
7z

(1) JRAEMRDWE:
2002 fE2> 5 2022 4FiC, {EEFEARK 130,000 ha %Kk 72, [RIREHH O SR EE K
(total tree cover loss)D 8.7%% 5 ® %, HifEldic, &' —F O 7 AR ORI
X 12%I L 72,

(2) TeARBEE DR
2001 2> 5 2022 4T, 7R 1,530,000 ha 23%b L7z, 2000 FELARE, BIARYE
(tree cover)2® 22%JHA L 7- Z LY L. CO-HFHiE X 8,430,000 F ~icDIx 5,
2022 F D7 — X TlE, 119,000 ha DFEMDD L, % OJFEK L2 115,000 ha
(96.6%). #iTi{LA* 378 ha(0.83%). 2E T 4 7 4 LEFEA 3,200 ha (2.7%) &7 -
Tw3,

(3) HRMRICE T 2 HMIE L
2013 0> 5 2022 fE T, IR EI (tree cover loss)D 99% 1%, HIARMRNTHA L
72 BN TO#RIEL T 6,420,000 F v D COHEHEICHY T 2,

2) R HIHDOHFMHIRR

Upper Denkyira District (West/East) DRI TH 5, 2010 4, KIAMKIL 95,400 ha H U |
THD 93% % (5 72, 2022 FIC IF HAMIL 2,550 ha kb i, Z uid 1,870,000 F v D CO
HRHHICHY L 72,

(1) REMDHEX

2002 £ 5 2022 Fic., RHEE AT 284ha kb, RO BIAEE ORIEL D
1.1% % 5o 72, Ao HERAERORER I, & OHIRIC 3.6% A L 72,

(2) BARWEOWA
2001 4E2 5 2022 fEITH1F T, [EHEX Tl 27,400 ha ORIARBE Kb, i
2000 £ b DIARBTE D 27% WA ICHY L. 16,600,000t ® CO-FEHICHHYL T 5,
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® Primary forests " @

H B8 : Global Forest Watch — Upper Denkyira District
-5 E&XRRXIBD Primary Forest & Tree Cover Loss

3) MV DER
COHIIE A h AR — L TLREDIET 4 T ANEYDEFEDEA . 2> 28D
Eb% <., Galamsey & WX 5 /NEIE 2 S OBERIES S L T2/ TH 5,

() D'TATA4%E

FC X, ML ERIEESF 5 720 ICHRMIERIZ R EL T b, LaL, ZohTdbhnst
LEDMD T 4 T AEMIZEFET N TV E, —J5 Ty 2T DFRMEHEX N DKM H5E
FErb I Tldnd, FCICHE - BRI ncuiid, #Frfahn w3 HHNCRERITS C
LIIFTRETH 5, T ix. BRMIREEX NICH < ICFEE L CRRICATE LR A3 C & T 2 4
#RET 2 -0DMRTH D, HirzichhAMeaEeT 4 T4 EWEEET B 720 (i
XNOBME RIS 2 2 i Ex w3,

(2) E0EERE EXERELFEB AR ORE

B A AAD T my 8l 5 &ORMEIES I, HigEtikb s, Zzotihic
FENTPOK D72 % > e R E RARIE S o KJFITIIREM O 2 HER, £5805 KIR
PHEMA ETHEIN T 2560 H 5, LAl RECHREEYZE-> Th it &
PRI, PRI A HE L v & fb
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https://www.globalforestwatch.org/dashboards/country/GHA/3/13/?location=WyJjb3VudHJ5IiwiR0hBIiwiMyIsIjEzIl0%3D&map=eyJjYW5Cb3VuZCI6dHJ1ZX0%3D

BFERIEIZ. 1B 720 0FY PEEEDOFLEVLI D S 3FIEEE W, XoTHE VAL
HAIC IR @ X 5AT e, BUF DAL FEE o Tl v 325, HA % L DR M2n&EiE
BIEEZOTFIC L v EI LTV 3,

FE1 E0EERFEREEM FH2 BEFERO LM

4) FERB OHEMBES

R — F DHFMIR TG 1Z. FC Ik E 23 AR PRFERDI 2 &K Bl U, FRARCRFERDI N © 3
FRRCRELS AR EHT oM, 3FIC—ERHET — 22 Y2 EH L CENOHMKD
Kz e=2Y v 7L T2,

72, L OBKDF aa L — b RA—=H—RhAFTED L =X =)L T World
Cocoa Foundation 28333 % Cocoa Forest Initiative 235 % , %1 2> & DL 4 % Hic |
2,000 AL E @ E KR (multi-purpose trees) 23HCfi & . A A A EFKICT Good
Agricultural Practices ® b L —= v 7%t F 2 &, HFMRE L 7 ABK O L
WY A TV 3,

4. HAFIZDODNT
1) ERBE

AAFoRIT, HRICHECHE - WTEED2LIN2TAFIRNCET S, 7TA4F
VRHEME T AF Y (Fll). 29 %, ZLCHhARE, H7 =4 ve7+T 0
IVICEAREMRED N B,

WAFAGERFFaar—trLaaT7oEFHT, AAFOBMORIEDOTICH BT
Hb, W hADFEHE, BBEEVRIT A T a~g@h A+ (Stercurliaceae Theobroma
Cacao (Linnaeus) & \»\», TA7a~t it (fEDOZRDD) LWwHEKT, 2 F
va s TRATARDOMEEICHEKT 5,

95



BE 3 hhrtiH BHE 4 NILTIZAFENHALAE

Hh A ORI ERBCEMAZMU TEEL, FHE2ID, EHH CEIL S
T, ARV LB WIS ICT IRERDHY, A AL OO Iy =—FF Y
— L VDN IZBEVE RIBMENHATCHWEDOR%E L Aot WA+ oBIIRET 2
ELEETRT~I0 AP, BOKTIFZ10~20 v FiChR D, BT THRBICD
EDBEHERLMIEN ZHHICET,

BES5 hhtobnsz—kY)— FHE6 RE-HBRERONNAE

F 71 A3, B O RALHEEE 20 FELAIN, ERPFE IR 27 CRLED, L2 4 2 i@
CTZo BT 28T <R, &l - Zinaih)y T S 2 2VMFiEYI b b |
FRERIT, T 7V A, WET YT, PREKERoTw 5,
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HAARIL b

I-6: AhA~NILE

N AAT ORI, FEHL, H A A OO, T2 o 1IE - AiEsLicko T
Bd, Faal— b A—A—3HRATLICAIFTEERL, WO22DE%2 7L
VFLTFaaL—roRFEEHT E23% 0,

¥ H HADRMIZ, 7V A efE(CRIOLLO), 7 # 7 27 v f(FORASTERO),
b Y =% Y AFETRINITARIO) D 32 ER & VWb, Thd &, W - FIR
DRV, JFE - BECE, INEPS 2 L TIED L5\ EFEDFFE 285 PE < Fh
Hicd o TH Y, £ DIREMES 5,

AMAZON

BE7 7UAniE FH8 Jx5ATOE
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BEH9 MZARUXE BE 10 A—F-nNATUUriE

2) BEE

> 1 h AEFEHE 160-200 55 ha
> HhAFEAERER 80~100 7 b v/

3) FARR

BAE, ' —F TIREM 80~100 T b v DA HAGBEFEINTVWEA, 2D HD 30
~40 H F v H—FENOMTEETH I AR A~ R, AAFNE— HHF 3
YX—, Faal— LI TED, RY I IS, /2, H—
FENTIZ, #HAERRC/NMNIREEEICX 2 A A TOMTIFENCEFT I THhan
72, MG o/ THIZFRE L Thkiny,

4) A—FTDADFTEXORHRLGEE & ATEME

H—=F DA AFGEIE, A4 01D COCOBOD T _RTEHWHS Z Licho T, il
WZDED 10/1 12, 7 AFERD> biET 5 fitg [Farmgate Price] Z COCOBOD 233
ET 2, THLlE, CMC DItk D TO%FEE & 7 5, 7 A AT % 71 71 A RRH b HAT
THIENTESLDIE, COCOBOD oA hAEDENMN T4 v R 5 I N
[Licensed Buying Company | (LBC)DATH %, Txabb, HAhAEIE, LBC 2@ L T
NHABRED» LECMIT S, &, COCOBOD £ Fd CMC 2t L — 52—
YFaalb— b SIcikET 5, LwnoftlHAR L EoT WS

COCOBOD @ # 71 A 5 @ E itk % 2"l I X b\ LBC 1 % Offitfs T LA A4 E %
B\, WA EONEORLELICK o CEOFEMIEAEDL L Z L 137, hAhAE
RELTHREORWANFGEEL ) LI EFR—v a VICERVEWREEL ko T
Vw5,

—J7 T, HAHitg & i3hic, FEGEER. MEREGV O BfEdd (FL 1T L) 23N
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CLIEAEETH B, FDD, TxT PL—F, LA VIF LA A—HZv 7R EDE
LI TLARBIMTKINY R, PL—HTAAAATLE LT LITLEXINS C
Lixzcx s,

5) EREMFE T

CMC 2t F D L —2—FaaL — &R LIKIGEST 2 7 —F AN HAEIT, b
DET 7V ADEADAAATGT LY bFEREVE INTEY, M EECTHE 2T
W3,

2023 i1t MR LMMiEOEE, /23— IR T7 =L b b —2 L offifg1c X % i
WMAB%H LTz, ZoE%Z T, Fiififgss 9 A 10 HicKEK X iz GHS 1,308/% (= GHS
20,928/mt = USD1,850~ 1,900/mt), —fXHYIC 7 714 DHLG{ii#% ¥ London Future
Market #f5f£1c L. USD2,500~3,000/mt f2EECTHGI X2 HEH% v, LA L, 2024
Fix. 1 HIGHE 45 FoREE% B HT L T USD4,000~4500/mt FEEE, 2 H I 131z %

NxXHICHEF L, USD6,000/mt M FREEX ¢ ERL 72,

LAST UPDATE TIME: 02-24-2024 7:22 AM GMT

INTRADAY IMONTHS 1YEAR

Hi 88 : - ICE London Cocoa Futures

https://www.ice.com/products/37089076/London—Cocoa—Futures/data?marketld=6983926&span=3

B II-7: hhxEnny FUomsflgiER (2 £/H)

6) HBE - e, BE~OHHE

HALGDOEELHAG IS v AL TE Y, 4P DMIZH 2 b DD, £ 500 /7
FURTBEO AN AEDTEHEIN TS, HL, SBABEEEORELXZ TL L ThANA
S OAFERITHDICH U 2 REMEDS H 5, V7T MFEEEEEE L@ LETlixF 2 2
L—rOREHZTHY, FERINICTER AT v AR XA M Iick 2 lREMED & 5,

HABTICIE, FE A~ v O A AFEBHAINTED, ZDON 70~80%1% &
BH—=F2oEAINT S, £72, HRENOEMELR 7L IT L - AhAEomEiE
FERT100 b VEEEL TA/NEL, ZONEFEH—FEIIFTERZNED TS,
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https://www.ice.com/products/37089076/London-Cocoa-Futures/data?marketId=6983926&span=3

7) BRIN D Fr#R S (EUDR) Do
(1) EUDR &

2023 4 6 A 29 Hic [RINFRFRIIER; (-81H] | (EUDR : EU Deforestation Regulation) 23
HlE TN, EURAINZ AAFERE TRED IET 4 7 410D F | FRIRBIE - Hbk
HEICBEG LT w LA ET 28Alch 2, chick v hahreFaar— gl
DEETDART— VKRV E =Ll oT, WAFRBEO=y V7L L —H YT 4 0DHE
FE Y U 72 BRI IZ, EUDR ©2' 1 — 5L 2 #8350 B L~ D ZER S L,
ENR AT AP E & VSRR DIRR 2R S22 2 L IR 2 T 5,
BANZ, 2019 FORINER L I 2 =7 — v 3 v [EROHGKGEHE & BEICH T 72 EU T
) o i {t(Stepping up EU Action to Protect and Restore the World’s Forests) | T#]&® T
WERE & A, FRARIEIE & Sk (L ict L g 2 72 0 O JRHI 2 TEIEHE O Td 2, 2 DHLY
HFRRICWIN 7Y — v T 4 — v, BU LWL ERIERE 2030, 3L 07 7—4 by - 77
— ZHRIBIC X o CTHHER S L7z,
HIEDE I, K& AW, A4, R, A=l 2—b—, TLLRLEDEMD
AREICBES 3 RHMOIERTH 225, ZNIFH, FaaLb—b, 24¥, KALRLEOIRER
MBI NS, EU 32 0 FEABFERCHEHR TH D . FIBIE L s tic—iE
25 %, BIREMTO %0 %Y % 7210, EUDR % HIE L 7.
EUDR ic X b, EU Hiic 2 s opmottt, £7-13 EU i oMt 54 ~<1 —
g— b L —Z—id, Bt 2020 4 12 H 31 HUB IR S Wz Lih ok TornZ
&L ERIEHEMALICHBL T2 & ZEEAPBEIC R 5, KT 2023 4F 6 H
29 H2 5 18 » H o Mefmifal, Hh/h3Ei3 24 » A o¥EmlIHs 52 51 %,
® EUDRODHZELHMIIUTO®EY,
> EU W/ COHFMBER & FHACICHIRST 2 ) Xt I n8lGdolEA, H. HH
ZET 2,

> BHEMO EUMEBS L CEEICL > Tl ERC I N3 kFHELFRD R L
3200 FA Y v 2 by (GX) Bl 3, C¥:MT=1000Kg, HAD 1 + )

> BlHOFFNOFE & EE S 570 OFEMIILRIC X o CHlE R N2 2 TOHK
s X OBRMBLITNL T 5,

® EUDRFB=5E. UTORILFHEZHET 5,

> BEERS - W, ROFERT RS NAR VR Y, figicE Y . AFrEE
L2720, W INTE R bR

(a) BB Z DRV &

() AFEEOREEMICE > TEEINZbDTH L L,

(¢ Ta—+7T4V¥zv2 (DD) - AT —FAVIFRHEHINLTHWBEZ L,
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TIZTED [HFELEbvw b | BEKRT DI :

(a) 2020 4F 12 A 31 HURRICFHEMERAITON T v oA S - B %, B
HEIEBNEATHS, i EhTcnd, T-RFEHALTHwSE L,

(b) KM EEL, 72 3AMZMEH L CiliE S n2BER R o5&, ZOARMA 2020 4 12
H 31 AU MBI 2F/RT 2 e L HFMhrofkiRa iz b

(R | OER I, NAENDPB 2 %Mb T, FMEEEHICIRT 2L 2EKLCE
V. T#H] 1205 ha A FotH, &5 A —FALblb, BIEE 10%LL Eofik, $721%
JRAERRECF ORMIEICET 2 2 LA TE ABAEZEKL T3,

(2Q)EUDR IS & B H—FT DHHhFTEERZTEIHE

BIE, BINZH RO 7 A+ S o zmA L <Es ., F20 7ED 5 H 9 A#EA EU M
HEL > TWE, H—F Lo s HA4EFERE LRI, %< DHh 45 %2 ENiciE L <

9. EUDR o@ha & DG IciFEH L TWw 3,

= -2 2022 FEFHHAAEZ@WAE

No. Area Element Item Year Unit Value %
1[Netherlands (Kingdom of the) Import Quantity |Cocoa beans [2022 |t 772,784.95 20.5%
2|Germany Import Quantity |Cocoa beans [2022 |t 472,926.19 12.6%
3|Malaysia Import Quantity |Cocoa beans [2022 |t 459,400.22 12.2%
4|United States of America Import Quantity |Cocoa beans [2022 |t 343,801.22 9.1%
5|Belgium Import Quantity |Cocoa beans [2022 |t 328,898.18 8.7%
6|Indonesia Import Quantity |Cocoa beans [2022 |t 239,152.38 6.4%
7|France Import Quantity |Cocoa beans [2022 |t 169,456.13 4.5%
8|Canada Import Quantity |Cocoa beans [2022 |t 134,899.92 3.6%
9|ltaly Import Quantity [Cocoa beans [2022 |t 100,919.79 2.7%

10|Singapore Import Quantity [Cocoa beans [2022 |t 95,396.15 2.5%
11|Spain Import Quantity |Cocoa beans [2022 |t 92,816.07 2.5%
12| Turkiye Import Quantity |Cocoa beans [2022 |t 86,606.34 2.3%
13|United Kingdom of Great Britain and Northern Ireland Import Quantity |Cocoa beans [2022 |t 68,186.70 1.8%
14|Russian Federation Import Quantity |Cocoa beans [2022 |t 62,400.00 1.7%
15|Switzerland Import Quantity |Cocoa beans [2022 |t 54,714.63 1.5%
16|Japan Import Quantity |Cocoa beans [2022 |t 44,042.14 1.2%
17]India Import Quantity |Cocoa beans [2022 |t 34,156.66 0.9%
18|Mexico Import Quantity [Cocoa beans [2022 |t 26,323.99 0.7%
19|Austria Import Quantity [Cocoa beans [2022 |t 26,108.99 0.7%
20|Bulgaria Import Quantity |Cocoa beans [2022 |t 21,306.78 0.6%

Others 128,077.21 3.4%

Total 3,762,374.64 100.0%

FAOSTAT % JtIcERR

NNFGDORELT, WAFASARLH AKX =, hAhA RN XE— FaalL—+hED
EUDR OxRE L B720, H—FENTIMLEINSZ AAAEFIcONTH, ZDFEE &
37 H A GO - LI ERBAL TR L RT3 0 E R H B, H—F THILX
NTWE A AAEED L CEMANTICEE IS N TwE 20, RIEVIFEA LD NN A4FE
HicH T EUDR ICHI L 72 EEMICBE S 2 [ HINEE & DD LA — F DIE R EIC 2 5 &
FExboib, WAAZLHhAHFAEFORBEITOWTIELAT o@D ,
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=& -3 HOABEIDARGDH5E

H.S.code Description

18.01.000 [(HH4E EDHDREVFVDLEHDT, 2FOLDORUE DL DICRS, )
18.02.000 hhxE0m% EZotold

18.03 237=—2F BRELTHI EVWAZRDEL, )

18.04.000 hhFiE

18.05.000 |22 7 (MHEZoMmOHEREEMALDERL, )

18.06 Faal—tZooaa7E2EET3AUERS

PiBE-RATBIR R K 2 TTITAFIK

(B)EUDRIZ& D EEXDHh HAEENZITER
® -4 BAOFaaL— GO EU HiGHE#HE

EUDR <Z.EU fig~iitt 3 2 7 7 A # -
Faal— T OWT S B oL L
b, HRIZEU 2o 0h hAHSE - F a2
L — M OEARIZZ W, HEIES £
D% <7<, it E R CHERM 7,766 VI
XL <, EU MG i 113 F v & 1.5%IC
i 7= 72>, (HS Code : 1806)

L2L., 513 EU figzm i ici Eh s
Faal—rEFICoOnTIE, FETh B H
NAG - AhFd~ Rl ED A A FEEICO W
T. DD LR — ok o s X5
b, ZDH, Faal — rElE% EU W
FICHiH L v a3 TlE. A A A EERE
HAF ML =K = AHAFMLEEDLP LD
EUDR ® DD LR — F OHY i 1F 23458 &
25,

(KG)  (1,000M)

REE 2 HE REtEE

A x—7 |[1806.31-000 3,075 7,436
A x—7» |[1806.32-000 86 348
A xz—7 |[1806.90-000 63 263
F7H 1806.31-000 61,183 143,713
F7H 1806.32-000 24,820 57,965
F7 K 1806.90-000 8,610 27,221
A F— 1806.32-000 132 301
A F— 1806.90-000 459 1,444
772 1806.20-000 450 337
77 1806.31-000 1,552 3,224
772 1806.32-000 1,684 3,745
77 A 1806.90-000 208 483
kA 1806.20-000 1,025 739
Ry 1806.31-000 546 1,134
A 1806.31-000 1,574 3,871
A 1806.32-000 81 220
A A 1806.90-000 72 662
A 1806.31-000 1,967 3,961
A 1806.32-000 439 1,090
A 1806.90-000 988 1,863
4207 1806.31-000 3,005 6,732
4207 1806.32-000 730 2,279
FUy 1806.32-000 120 705
Ur7=7 1806.90-000 352 906
GE 113,221 270,642

BE-MBEE SME B R RETIZER
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8) AEENERNLER
HhAREFEEDZ B HEIIRESEHE I L%, TNENBEMICKAG > TWE,
ELCHEEEN TR EE LR TR VED, S ORBEDFK EHEI NG,
BIhhuwh AA4EEORKEIZ, EUDR ORITT, EOICKELRFEELHITZHTH
%, 2020 4F 12 A 31 HEARRICH 72 ICHRM B L TA AL ZEEL T 286, ZDOEIE
BRI BiitE A3 T & 7 < 7 B Bt - B L 72 2 b S48 Ol AZE IR E 7o & D il #2053
INBE,HOFLYVRIDDEINWATOFEERT LI LITMTE7E595, mHEELF 22
L— XA —Hh =l d ERT BEEEFEITOFECTIE S0 /S Lo ET B, Y
DOE)E A B ATRED B B,

L) AHAEEZBICHRERIA (VEVTA VAL)

N HF OEERERSBORE N T, REf20EFEH A2 E L, INERIINCHHZ DX
A INDEHDOEVERETH L, BEETHS DY A7 IS g b ATHIC 5 UL
ANEHAADBET R B, L) ST wBEELZ ZAD—EY EEZL S, —
FOGA, W A A EEROFAE Y 4 X3 2.0ha 188 TH Y, F—FDFEHN A
A AYWHERIL. 0.4~0.5mt/ha LKV, FEE—ANY7ZY OA A AEERITH 1.0mt &7
%, 202323 7 my 7y —X v Tld, A HAEOBUFE MM A GHS1,308/ 4%
(GHS20,928/mt) TH v . 7 7452 b DERMINA L USD1,850~1,900/mt 2 L 7% 5, T
DILA D & ATEL . 7 7 A DA B IR 57 ) REEEM IS S R o e LN CTH

%o
Living Income Model

farmgate
price
+
“Q’{:" [ Mﬂ
=i\ l | x _
b ) Fairtrade
b Jl premium
cost of farming productive farm size +

+ £
H

25% other income

Hi# : https://tonyschocolonely.com/us/en/our-mission/serious-cocoa-info/living-income-model

N-8: YELS L2 hL-FETIL (Tony s Chocolonely)
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IYANPDOYRTF TN F aal— b+ %ET % Tony’s Chocolonely fl:i%, 7 44
ERPEIEICHERINAIC D &, [Living Income ] & WIHIEZ HERIBL, BCKOFaaL

— b A= —ilHEE L P
DIcHEEZED TV 2,
Living Income (2, 7 —F®
N H F BR P RAKCIR D LT
% BH 5 DI B R I DR
PREMFE LT, ROEMHET
T HRIED 7 A EOBITFE
fHifiR X 9 b A& o,
USD2.1/kg 2368 & 7R3
5,

- 5fF 16 AMHATT 2.74ha
DAAAMER L., IHERD
800kg/ha (Z NI FH LY
bEW) ., 2 DEEED 25%
IO LD
R,

L2 L. KB k- I
MEELE2FEETDIE. 2O
R vEENEZDOT
HYARKIEF, XVEVERS
it R ETHEELEEZD
ns,

Hi B8 : https://tonyschocolonely.com/us/en/our—mission/serious—cocoa—info/living—income—model

m-9: YVEVUS A2 HLDETE (Tony' s Chocolonely)
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vi. REIFEEN
1. GALERE A

Sl DSEREHE SN L %20 5 S 1. ARMIREEIX 2B LR U CAERE I B 71 1 A ELDN
W20 TH D, WHERBMNEFLICAET 2—7 VY22 (DD) ~OBLAEE > T
B, AAFEOH T T4 F 2 —vicEnT b BEFEHCHRMBIE~DEE 2R T2 X
SkDOLND LI oTwE, HADF aaL — &kl RESE~DH Y AT R
LbNDEHICImoTE T, L2 LHENKRREC A AA MO~y vy 7, £/ F ViEA
TR,

=& lI-5 XtA0EERE

*HALERRE A
ERICHEMEREZ LTAR A 2R L CLE S BEEP VD

1) ZHGEERATON AT EEORR - 184l

AN FDEFEZT. LA HEEZV VA AORGEBELZI LTI > LTER=, 20D
R A ARIELHFREED KD —2 L hoTWw3, LA L, FCITk? &, Hthie#
XMNICHFELTWwEala=T7 40, BIRLTMCL TS EHITH > TH —ITEET
272\, HMEEX L L CTIRE S L3 LUFT2 & 2 o LI JF{EL Tw 284, FC IcE iR
NTOIUTHERE L CE{ET 2 2 L SA[RECH %, 72, MDILRICOWT D FC 2o
NN THNITEFF SN, BEZITI 2L 2EilI i,

LA

BE 11 FMEEHBERAOOHA-032=FT« | BE 12 FMERERRADOHHA M

— T HMREX AL VWS 2L dH Y BN ICE S falaExr2A T Y, FC
IR R E =2 ) v R TR, i8R L Cw3, Lo L, FC &k T Iz (iR
L. BECEOBEBEREXT2ADVE, COMVKEE Y S FCOEERTHETH L, hh
7 D EFERL & MU 13EE L T B 2 & 035 L FBRRIC X 2 AEMS RIS ROKE. Hizo 82
7 CIIRBANICEIA A A DEFEIC T FRADEERKREVEEZ LN TS, LA L, &FE
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PR AEHHOARM ORI A LIC X ) EEAFTMPRD L, A+ 0EEICD~ 4 F
2D EREzo00hbEZLNS, (FC#)

— R, BAER L 721220 ) Ok L3 I3 8 AT, IERIRHEIR 2 Bl 3T e b B B FRE D
INHERARIAD D, ZD-DINEEIMET L CE A AAEER T, Lo % &
[ L-CF o, A hAOAEMERE 8L, HRAREX & O ERIR 2R L, kR o
Y22 %EET S L IZEETH B,

2) ER LMY B CRE

Q) EVEES

H—F DA A AAEEL, BEDORFEOAIR R EEER O R, T T
ICHEE . ABEMWEMET LT 5, IBFDEEAZT COCOBOD D3k MUATIZ & FEL &
{Tro7ze LA L, ool b A MR EER 13 E T+ L EIER O AL T E 7,
FRK T, 1,000~1,500kg /ha 72 D IR L, 77— F D H 71 F 504 7ix L & 13 400~
500kg/ha &K FHT 2, C ok ) REE Tk, HIIEED - ) OIER % 83 R4
Banicd L, BehBEo RUFMICHEZ AT 2 F 2 1c80>TLE I,

(2 EDHFEORTLBEFORH

HHFDEFEICIE, % DAT L HNHBBE DS, SRR T34 0EFRIE AT . &
HeFErFHBADOTEL L, 7 A EETO ATFARSFELNRME L L T3, &0
EEPE . BN TR 2 AT E L, @fkicobohTLE S, £ A AT DOINATIE
AA5rC. BERICH A b HAAEFEM 2 EE R EF ICIRET 2 7 — AR T3, &ifEL
THPMTIE A A ADHEFEIZTE R, AAFIREICH, BRSO EERBSEYTH Y,
BUR b & OEERIEET IC T2 FE S v X 5 Il % 2010 Tid v 228, TEENZIEE 2w,

() IREL B DEVAE

H—F D HhHFEEEOFFIZ. BUFHEE COCOBOD D4 —[a| O A /R{lifg TR E %, i
AR mINAZR 513, IR LI THERD 5, D WIA TR EE T 2 AR R
75 EDRFEEMITBA TRV, MR E CORILO TRICLELRTEHN ZENT 2EED &
Vo BRI OBRITIELE XTI T R,

T Ol 7RI A, HEHE L i@ WINE R 2 RLA D 2 bk x (8 U CARE 2 )8, RE
RGO EFETH AMEEICKF S, A AAMOBEH 2 EST ZFHKE 25, 2 LTH
Nk E e o ngic, SoIERDFERE - iR TR ZEYICT R bR v, MED
BOWELEYZENGTICHEML L CERZES T, Lo 2fTALD S, TNHIEA AL
TOMEERETIE )RR E Y, KEAEE k5,
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FEE 13 NEIRKEIIRE FE 14 SBLICELNLIREDENIAFE

107




2. BRIZHZFTLyTB GEARILwY)

F -6 BRIZHDFTLYP GERFLYD)

XTARRE A BARIZHSFLvY B.
ERCHEMERE LT A EZRIELCLE I AES | QRa—F (X)
AR
M TQR 3 —F ) WHRAHT v Y — v = — 7O BHREE T,

1) FLYDHE

QR(Quick Response) @ — F %, 1994 f£ic 7 v V —DFAF L - HARFEOFiTcH 5, 22—
FARA=—= bt 74 v EDT AL ATHANS & AGFRFICHT 722 T&E 5, L) {#EF
mbDOTHDL, FAEPFFTF 7Y —icLizoc, HRPCHHAINE LI Cho7, JIS *
ISO 2 K DMGICHIE X N2  MEAICBET 2 74 & v R ERMBER R, ROl T
XN LYV, a—FOERKIR, TV Y =Y 2= TR T - R EZ AL T
(7 V7 <A — % —: https'//m.qrqrq.com/ ), ZEOER Y — L X235 5,

AFLy Pz, HRO L =% ) 7 4 OGS THITFEEANMEAL TS,

- e S

W ABAEANIS— NP - Form of Africa HE EONGE
Facm of Al 12 2006 BEI07 0 7 INATOEASARNRS £ L% A -
VG, B34 Xy
2Umoen SC. ANXRYL®
oy ' e 014
K023 7 I VAT MR
ne ¢ o &LTISE
oim ’. v
cC

2023.10.24

EE ‘.,
QR i

G O AR

e R ‘
e ge I
i ”Q’_'s.“‘;_,“,‘,.w

[11-10: QRI—F DR AA A= BEH 15 B\ r—o~DERAS]

2) EROE®’

> FHLHOAAFAD L —H Y T4 O COEFEEBEFEL A ERD
DEMWERT 272010, T RARTEHRT L) TAF Y AN—Hic—EF o0~ 3
DERDH o7z, TDODEROEH - IHHSNEETH - 7=,

> EiEAE QR a—FEEHL, kB VIEHIN G o 2BRCHh A A MO~
vy TEREEERT 7 A AL T L, Faal— etk - MEE R
REICT 2, MiFHICIZRA2 QR = — FORMHAEEIRHLT 2,

DF a2z —rafmT : QR 2— FZAIFIL 72 X 7 % 400 RO R ICO 1T,
FNEAF Y VT EEANAEE - HAAMOEREMERTE L LHI1CT 5,
(FEDCOD FL—H T 75y + 7 4—L4 LK)
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@iEFEmT : P L= TN A AT EFEH L 2Faar— PRGOSy -
2 POP A&7 &, IRIEMICHIO QR a—F 2205, TN AFr T 5L, A
HhADEEZERCEEMDE DD T 274 VT 7R ATEB X511t %,

3) SEERRYTE B

QR = — Fi3% < oHETIHHA I NG, HARTIRHIZ 1T, T4 LA AG SR L oft,
SNS o7 A7 v+ O, EFRHG TOUNHTZEOEM, F¥va L XD, LA L
TVYTDA Y TA VA= 2 —~DFEE, THNTOITERX - fEHEEMZR L,

F-MARASETL, EE» L e A 2O MR T CIHAFHEI W, $TICHETIEX
ERWET L o Tnd, BBIECL Y v — ik, SOl CRE R &% g cfibitT
W3,

QR 22— FOAEKAKD HRciif ¢, Ko ADHHICQR =2 — FZAERKL CGEHTE
2, BETlE, a—be—®ERRETH, 2OREOLEY - AEMEHREZ PL—2TE 3
XY QR 27 % DF TV Bz TCETC WS, Sty v A 413 JICA g%
ZJTC, T27 AT QR 272 FEHALAEZAAAD L —H Ty 2T LDFFICHLY
ATHBERE, QREZIZIFL—FE YT 4 OHBFTHIHFHNEL TV B,
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3. FLYUERBR C.

WhFAD7Tay by Y7L QR I—FEEoT L —H 7ALEREIEHT 25 L
WAL A EEL T 5, vy v ERA EERIEATE 2 THARDF 2 2L — P&t
BHEICIRML, 7L ITLEERAIN T2, 207V 3T AERFREICH A AEBROFERA L
& MRS 22 AR TS BN 21T 5 . 5B FEDCO % AFS (L TH A5,

® -7 Ly ;EHABE

HALERREE A, BRIZHS FLYUERBRE C.
FLyY B. (A+B)
ERICHEMEREZ L CAAA%Z | QRaZ—F (%) B T AR 2 I 5~ 5 71
BEELCLE SRS D AEEDEA A D <Y

ek DI Y | STAEIZWORHIC AME - BREGICEE L 729 7 7 4 F = — v OREEE L FEHD Kk
bd, XOFEZR b L —H 7 UEROIUG L Rt B 2 L FE 2 b Tw %, EUDR
DX EFIIRERIICHER, HRICH R T2 LeEZObNDE, HARIZER 4~5 77 mt ©
HAFGEEAL, %D 70~80%FE(B~4 /i m) I —F 2 bEiAINE, F—F T, 1
BRB7Z 0¥ 2ha oA WA MEE L. £ O R EERIT 500kgha TH 5, 1 EKD
720 Imt DA AhAEOEERET L E, 3~4 TFU LD A A FBROME~y v 7L,
ML= T OERRERERE T2 4%EH 5, EUDR NGO 7207 FTldal, #A
FEER B REIC T 272010, HABRE M L 7 7 A EK O SE _FICH Y T 25
BB 5,

1) BECHEMRRZME T 5484 5<Y

1) RYEVTEQRAEVIZKD FL—HYED T4 DREMR

QR a2—F%E i, AT =7 FNX—=PEEFER - hhAMo~ v v v 7iERER & ICfi
T Z7%AL, FL—H Y T4 DERC~Y—T T4 v IR EEZ 2 X 51T 5, FAEH
#ClZ. Diaso A 109 B % M RICH 200~300 DA A A MO~y v 7L FL—F
TNT Ty P74 —L~DT v 7u— %15, $7. A AF%EET 2FEOTHE 400 &
25mt)ic QR I—FAV DX Z%2FChL—H ) 54 RT3, X5 ICHEERT
DY = 7HA b+ OREREEZITS,
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<
337,375 508,164
21,085.94 31,760.25

CUMULATIVE
Cash Tramsbers Parchases

M-11: T YE T IEFEREN—F TILTSYNTA—L DA A—D

(2) L7 LDOHBEADEA & BES OB AERH

FROEERIEEZ L TCOAWEHIAI NN AT 2 AT FIAE& N L —F T A HHF
FEL, HRTTZVL I 7 4(EFERR)Z DT CTIRIET 5, WAABERICZOTL IT LRE
L, Fiffom k2 HIES, £/, ZAFICDR WY = —FY U —OW % icf L, fEMEH)
%l L CEERR O IO SEEB 21778 9 6

BEE 16 WATEDEMAA—D BEE1T BARDAA—D

2) L7 LERIHT HMmERELLEHRAL

(1) MBEBRED=-ODRAN—RRR-FL—=24
Faalb—bA=H—BTVL ITLHEMET LI, RIS PL—F Y T4 —
FF Tk, A== b RAENICHEEEDLESMINGECBMABE L 725, Z D72DIT,
NAAFOMEREL HIG T, Fel¥ - R TREZHE - EL. AKRR Y, MEOREVA A
FGEREFET D, Db T, HERNIC TR & 52 WEED TRAZEAT 3, EYeiHE D
BN FATGRERZREL, A==l oTA) Yy ' BDLEUEET S,
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@

FE 18 REEFAA— FE 19 FEB-SDHVMERAA—D

TUE7 LICKBEDE L

SEORY AR, FL—FTAKENE FL I 7 L L LT USD400/mt O K EAEE

LTWwa3,

> —&E L =3 T A A A A DT L I T AL USDT0/mt

» Rain Forest Alliance DF2GE 7L 1 7 413 USD120~200/mt
» Fairtrade OFEZFE 7L I 7 413 USD240/mt

» Organic DFIE7 L I 7 4 1x USD400~600/mt 25
tEbILD,
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vii. REFFAEES - T8
= -8 FEH—E

F£H | # | FAREEE

2023 |11 |BARE L DX v 2 A7 I —F 4 v

7 1-2 | TatEKIHiHG

1-3 | 71 71 AR PEE OSSR (109 EFEE)
1-4 | Web %4 + DO ZEME

1-5 | Web ¥4 B4R

2023 | 2-1 | AAEME WD ~ v v v Il

8 2-2 | EFEFICH L CREUGEEEE (FA P =2+ L)
23 |QR &7 & FL—F TN 2T Lk - BERER
2-4 | Web %4 F & QR 22— Fiifk

2023 | 3-1 | AEMERO~ Yy vV 7

9 3-2 | AREEF I 2 EUGERE

33 | 77y vBlEIcIY) T(RFHFEEL 2 AhFAD VT Faar— ] ilfF-
Ay i — VHilfE

N RAEFEF D H /1 A TE(2023 4F 8 Hiifi A7, Mapping 1< X b FRARER I
WNCDEEERTERTE 2D D) REHTIE,

2023 | 4-1 | AEHERO~ Yy vV 7

10 4-2 | HHhAEOAERE - Bt

4-3 | QR % 77 OH Y £}

44 | PL—=HTNERDOT 7Y 7+ —L~DT v 7u—F

2023 | 5-1 | AEHIFEHRO~ vy v 7T

11 5-2 | WA G OHEM - EWHFRTE T

5-3 | AFSTEHTAAABRRICTL I T LD
5-4 | FIRDFEE

2023 | 6-1 | HAREMN D Bean to Bar Chocolate @ X — /1 — I {EHFEAE
12 6-2 | HE#H H website DEH

2024 | 7-1 | AAHAEDEA - WEEBTE T, Fa 3L — bt icIRGERA,
1 72 | TURHFEEZEL A2 HADASALTFaaL— ] OIRFEEH),

2024 | 8-1 | RESHKEZERDOIEK

2024 | 9-1 | HIEB O BAK % 4 FEE 1 lidAn
3 9-2 | MMERICETZ L —= v S DEE
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viii. FEIER

I, EEA T~ oI FTE O, XICEHERHELY T LD,

> -1 XVIFTI—FT427

- 7THHRICEEEH L 725 FEDCO & CLOUD PORT & X —7 4 v, 7uyz=7 ot
& REENATIH, 25 D % (.

- W lise e 725 AFS - TBIG (2. 8 A iciigg. %4 b & 725 Diaso ol L 7z,

- THBKE - S HEEIC, 2 COBRELDFXF v /A7 I T4 VI ERFE T, HFHLEFDOE
EF LK Whatsapp DA Y &t —Y 7 V=7 %RIERAL2ERILETF ¥ v b 2EKL 72,

7 Hrp ) JIFPRO - Y2 AE RS H < 0 2K D fifif

> 1-2 REERFMHH

- 8 HRIHICEBRRIRNE ICES L, 8 Apfa)icylnl o ke TR 2 it L 72,
- 8 AHH)Ic FEDCO & CLOUD PORT & 375275240 % #ift L 7z,
KHARDEKRADETAS

1. QRO—F£FALEML—RV AT LOEE
1) hhFEEEDIEREHE

> 1-3 E‘I‘ﬁﬁﬁ 109 Farmers Info for QR code

- 7T AW AFS XV, 109 EEFHD Y A b

No. Name Gender Community
. - 48 1|Kojo Twimasi Male Agona Port
%,ﬁzﬁk“ FEDCO i :‘I:EHjO 2|Daniel Korsah Male Agona Port
. FEDCO é’.‘ II%E$§§<$§(L &: %\%{&IE“ E ,@Tﬂg’ Z 3|Zakria Abdual Male Agona Port
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AA & cocoaportal.com ()

W MTN 3G FEDCO TRACEABILITY REPORT

Bt pc.cocoaportal.com L QR CODE (TAG) .
LOCATION DETAILS

PC COCOA Portal COUNTRY

DISTRICT

SOCIETY

= LIVE ABENEBENA

SOCIETY PRIMARY EVACUATION
Primary Evacuation Date

Society Waybill Mo
Purchasing Clerk Name

New Cocoa Purchase Remark
E r
SEASON SECONDARY EVACUATION
Secondary Evacuation Date
Main Crop 2023-24 WayBill No
Name of District Manager
WEEK Treck No
WK-23 Port Name
ARRIVAL
Famers
Arrival Date
Akwasi Owusu (AFSL-CO3F00TM) <
FARMERS

F: F:
eozmiae i H 7::‘::;’ !N':::,

64
AFSL-  Dorman
1 Male B4
Enter Quantity in Kilograms CO1FO16M  Apraku

TOTAL 64

QR Scanner ° Front Camera () Back Camera

8. FARM COCE
FARMER MANE

FARM PLOT LOCATION : 01
AR FOREST £TATUS

* * DEmeee % | maCosast X | BUDRES X x| C chmin % | @ Eeswn o X Mmoo % | f Swepn x (B DRE-E X Tewbe k4 -
€ ©@ @ % techibana cocosportsl compages/virace * BHacs,D DO
L3 < tews [ Bwarde - ACG [ Fiinch Gararal (3 emorey [ Awbessicwton [ Mery Tanfer [ Al bvesimara s £ Bock Chan -t [ paymarasarsice [ Momaylonting | (3 #c
= LIVE| DIASO DISTRICT B urwoseucro o

Pt Arvieal

ouAso RARUTIRGON 340 LN LD 2011

BuAsO FARLTIKRON

jagnanannnnaeannann:
gongdegononoooooonnn’

E
I-20: EROHEFHARE QROA—FDOIYTILFoN—FIZEHE
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VARG 23R T RE A R T3 X D SR A b L — Y T AEER BB RTRE T B B, (]
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FEDCO TRACEABILITY REPORT

34001001
QR CODE (TAG) L

LOCATION DETAILS

COUNTRY GHANA
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24122023
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@ oo SEASON : Main Crop 2023-24 weex
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7
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-22: S TEREEFA® CACAO PORTAL MH v aR—F
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485
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515 515
430
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450 450
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385 385
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350 350
295
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320 320
270
90E 920 75 335 290 335 240 335
290 290
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255 255
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70E 70 60 260 25 260 185 260
25 25
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190 190
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160 160
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RIE B Y KEBAIREES mo| & | % | &
1| WFLE 1|V =% tree squirrel 2 2 2
2 | HFLIEHR 2| Lo | Mona Monkey 1 1 1
3| BH 1 | Bulbul Common Bulbul 1 1
4 | B 2 | Crow Pied Crow 1 1
5| B 3 | Cuckoo African Emerald Cuckoo 1 1
6 | % 4 | Dove AH 1 1
7| B¥E 5 | Drongo ANHA 2 2
8 | &%H 6 | Eagle Congo Serpent Eagle 1 1
9| &% 7 | Flycatcher | Olivaceous Flycatcher 1 1
10 | # 8 | Flycatcher | Red-bellied Paradise Flycatcher 1 1
11 | B 9 | Flycatcher | Pradise Flycatcher 1 1
12 | 5% 10 | Flycatcher | A<HA 1 1
13 | B# 11 | Hawk African Harrier Hawk 1 1
14 | BH 12 | Hornbill | African Pied Hornbill 3 3
15 | &% 13 | Hornbill Brown-cheeked Hornbill 1 1
16 | B# 14 | Hornbill | White-Crested Hornbill 1 1
17 | M 15 | Hornbill | 4B 2 3
18 | B¥H 16 | Hylia Green hylia 2 2
19 | H# 17 | Malimbe | Red Vented Malimbe 1 1
20 | S 18 | Nigrita Gray Headed Nigrita 1 1
21 | &# 19 | Oriole Black-winged Oriole 1 1
22 | Ky 20 | Oriole A 3 2
23 | S 21 | Pigeon African Green Pigeon 1 1
24 | S# 22 | Starling Splendid Glossy Starling 1 1
25 | S 23 | Starling ANEH 2 3
26 | BH 24 | Sunbird Brown Sunbird 1 1
27 | B 25 | Sunbird Collared Sunbird 1 1
28 | ¥ 26 | Sunbird Splendid Sunbird 1 1
29 | B 27 | Sunbird Yellow-chinned Sunbird 1 2
30 | B 28 | Turaco Yellow-Billed Turaco 1 1
31| B 29 | Weaver Maxwell's Black Weaver 2 11
32 | B 30 | White-eye | Yellow White-eye 1 1
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harliE | % (2021) ©F — 2 ZITIHE). % 21, 5 RBHFE TR L 72 A9 4
FEYTEDE (FEVEEbNE L AL L THYIEEETRVATREED H2),

#& VI-22 i—F OF# (forest land) HE—E

PRHE AR R (39) AR (BAGER) R, AEMmER
1 wet evergreen TP ok At D2 L VRY AN EmD
2 moist evergreen T ik At
3 moist semideciduous T~ v A
(northwest subtype) ALV~ 2 A )
4 moist semideciduous TP - 9 SE A 717 MESLAE S (Moist
(southeast subtype) (FAHE Y7 % A ) | evergreen semi deciduous rain
forest)
5 upland evergreen e HiL ek A
6 dry semideciduous HE MR T E At
(fire zone) (B k)
7 dry semideciduous (inner Bz RV T RS RT Ry« 7 =< RH#EX
zone forest) (N AR)
8 savannah VA ara T VIENLAE
9 southern marginal RN

H—FOFMIILHATH 2, HlaiE, SEFHLE 3 piikHATHED Ny =V
T—%MATH, TNZNEMEDL DY . BMEICL s THADE VRV DERLTHD I,
ZD X bl TE 5 L, HADRBAZERZFIC Wb o @ et 2 AL T
B OFMIC O W CTHIEAMEET X 5 & & b ic, BMER oA Lic o3 | FRbE e
DAVEerT47hEED L BbND, T, H 7 2ETAERLONE VY OIS
RRBEORM AL ORISR RN H 2, S HICKEAROELE TRiHL 72 X 5 =i
JER7%R & TRTNEBINEOHEHSRORMN., VT —NEFORELKNS Fa2 ITA
[REe@mOBILENTE 3,

o XoMBEFAL
Black and white Colobus White-thighed Colobus (Colobus vellerosus)
https://www.lucnredlist.org/species/5146/169472127#assessment-information

https://neprimateconservancy.org/white-thighed-colobus/

39 https://unfcce.int/sites/default/files/resource/tar2021_GHA_adv.pdf
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