TL

Appendix 4-2 % 2 EXREMRIKEEE
Appendix 4-2-1 EHEMRIRE ((EXEE)

458 K4 YRS HIRH
l(Ee R H25.6.4~6.12
(OE=Ai7i

6740 (k) % : BB (QR805 fE : fH— F— ) @ i
6 H5H OK) 7ai: o (QRS321E : KR— - A b))
Fth A e,
BB KEFRI ¥V A Lo 2 —D Tiva hL—=1 7 ¥ —|C H2AFEER L7 Vel ia
D v — R AR,
6760 (OK) ZFAi: KEFRI ¥V A &% —

s TuVx s hOH2A FRERR & H25 RIS A T LY v, R O E
IR DA EE, HEEINE) -4 =7 nycy h=F—V v —0 Dr.
G.M. Muturi, ¥>YAEr¥—FE® Dr. J.K Ndufa, BHEHMOFLETHD J.
Kariuki fli 3228 2 o R— 3 HHJ

XY AU O, R E T EMGEEZHE, T Y ey FORERES
KON JICA & =7 FB TR K DG .

Tt

BRE 2B TX YA RBID Tiva lldh b b L—= 7 7 —~B8), H24 4R ERL
D Melia FRFER 2 H28 (WERILKL OV th B O ARG, EERHER T EE) ¥
HLEbio, HEKET DY =7 FTHER LK Melia OFFLRMER, A7 0y =
7 N DU E R T 7E T A 52,

6H7H (&)
PRI BB - JICA HEHICE JICA #LClRIE,
ERC

cH24 FFPEISERR L2X 70 = VRS (T4 7 B RFHEEN) O Melia 7 12—
PR 255 (B REOW R EORARD, EEHER T EEIT. B HE
BN ONCE 2 fR), M2 n— i Tiva Lt v M- TW 5,

<KEFRI ¥V A B ¥ — X7 U =2VRF—2 3 0 OMREE (HIMTEEFROMER
R o

6 A8H (4)
BH): X7 vcv->FAmE
6798 (A)
EUHME L oTabE, Bk
6H10H (H)
PRI KEFRT A RIIFMZE & ofTHbYE
’F#% : KEFRI A¥F  KEFRI A7 Dr. B. E. N. Chikamai FC#Hift
6H11H (k)
TR
CJICA =7 HEFT e Y s MEYOEHK EOFTAbYE,
c BES =7 BAREIRAEAE L4n Rl E 2=
Ff% KEFRI AH, 7m Y= h~%—Y v —Dr. G. M Muturi K& 474 bE
6H12H (k)
PRI B
Ttk - BE) (QRB33 M : oA mE— R—r)
6H13H (k) :BH) (QR8041E : F— —pkH) : M0
Jir

OF 5B J OHCR

AEERUE

(1) H25 FERZEOHHA LEHKRICET 2TEDE

1) FYSEUE—ITB TR EITahE

Iz bR —Y v —0 Dr. 6. M Muturi K, £RRERE KL OWRAHEMDER - 4
L RRBERR EAR OB R R O R Ok TH B KEFRT ¥V A4 & ¥ —DOFTiETH
% Dr. J. K. Ndufa, BREFFIOFEH TH S J. Kariuki a3 LT,  Dr. Ndufa
28D A=, Dr. G. M. Muturini |2 J 28487 5 B4,

RIS H24 4EFE DO LTS, H25 EEFEDOUEL ZORA v M7 LY U ERCH
B, RA 2 MIEREREERR O & EF, REROZ TR, FLEL TNDETTAYY
—OBPRILTH D, FFIC, RAFEFEIZTEL TN T T AV —Ek 2 OffAILH2 5
FEEATIIAALTEY, TORUDRIC/RDEZATHDHZ L L, BMERETEREL T
IR REASOKIR S ERFHFEETH D, ZHUSK LT O J. Kariuki (2o &9 [A]

=o

J. Kariuki : H24 4EJEE|Z
TE L7z 2 0 fEHikiC 2Tk
B A, Kitui, Kibuwezi T
WAREERp, Eo. REKH
BD 2 0O ARICHONT, AKIAKIT
1TARBMERENTLE o728,
=R LTV D, &
P o# o 1X Kitui, Kibwezi,
Garissa, Melow fh, Acacia
tortilis {ZOUWNT bR % 1
fiiitf, BT DRIFNES 2D
T, BREAERRICER L

: )R CERFT 5 Z L AVAlHE,
=H S = “ S 7272 L. 2 0l Tk
BE {TEhtRAE FVY14tr4—) AS LT HY . v
==V TR EITDLHONEE
BT 20ERD 5,

Fio, HEEL D H26 FEOHFRHFHEIC AT, BERET v AT Dol EEE I
— U7 ay T EEROTIE )b DRREELIT 5 2 ZHUSK L TUE, Dr. Muturi
7% Inter national conference |ZDWT, W RHFHEDO—B L L CEMITAHE, FFIT,
Molecular F— AR WEREZH L TVWAOT, sUSIXAEEE O Z & AL, /MEK
MOHEFEIZIIA S THWRNWZ D, BRI KBRS OG5 0 TiER< ., HE2H
LZVEIHERAEO T LB O~ E LTEERFT 2003 %YS & OF R, b
IR DMEICE DY, B TO® I F— S8 EN B TRAT2008% Y LOERT
— %,

2) KEFRIARFI 7Oz b A=y —LDEMNITEHE

- NEEREIZDOWNT

T B == N ORRAH Tl M3 DR P Lo THEO Mg NG
BINDRBICH D, Thbb, 7 AHEMOFTE TH S J. Matua DFT 7 U W,
WP IR BT O PR DO 7 v B —3— h T8 D P. Bara LEDA XY R« KAV
W, 77 AV Y =@k, BHEEROPEA LV N—ThIF T U=V AT —va Vi
FE® D. K. Muchiri O A v B RFAMPEFICL - T, FEOMBRIEENKEIND
Rehsd, 22T, BMEMELE &b, B Yo ¥—3— b ORISR ORI O
TFuYxs b~%—Y ¥ —0 Dr. Muturi (ZZDRINZDOWNTDE 2 2BV, [FIE
TRDO LB,



L

B2 LA KE~OMSITZELTNBE DI L, 7 AFMIcOWTIEY A =T
4 A R®S. F. Omondi kAT 2, —r Vs ) MR ERZOL DT
NETHHT 7= % ® ] G Mungai BMToTEY | S HITIIAIHE S Ed 57

5 . - gy B2 CTHIEOHEMEIZIT I L

7 ' 72VMET, 7272 L, Mungai KoiE

50 fRPILTH Y | FERIEIC A

LCE®MN®® D L%
Muturi (ZF814,

Bara ZcHIE4FITKRE LTl
KRB O B, K. Kigwa &
P2 oo D. K. Muchiri 728
RIET D,

INEBY — F =B K
H Bara & T LA THED X (50
) TL2H Muchiri FiTk:
IZbifioTWND, LKF—2D

FEICRIR LT — & IR

EE i S04 % % 5 55 Bara & HELVOTIEARW, L0y
BE iR 5AE%EHIAT % Bara kL N EEES LR Luos &%

XTI VAT— g
DWTIE, HEIC ] K Musyoki
TRERZ, SHICAFEOARIHELZHL THLHW, MExEDI LD L,
Zoft, AYSFEOREEEAEND, FERIEICE L CXBEMA S 52 L&, PNEY—4F
NEET 5 &L b i < B, ISk LT Dr. Muturi 370 =2 h¥A T
FHEA L TUIXE I N DRERD T, BikD LBy, ¥7 7 = VORMEEE MY
T2V AT —2a T2 —r & LTV Paul 24 L, Bi#E 400 2V > ZFED
G TR ZB TS, Lo Lann s, EHERIERRERS, Yay =2 FUBEO
JERORENLETH D L/NEY — & =, OOV TIE, R L T
WS Z & kheoi,
- RERBREMDERKIZDNT
FREMIL H26 AN BEREIND Z & &> TR, Az W CiEkik o v 4
R Cc&22ob 5, —J, EXETREREICONWTEyr =T I2B T 2 MEMERIZ DN T
X KEFRT, HA & BITREBRAD AN &b, AERE, 1, 2 MEFTRE 2 s BRAY ISk
L., MEREZRHLCTREELWE, BRLENHEMELOMTRAERS T, 20 L
IZOWTOER%Z Dr. Muturi (2R 7=, BERAYZeERRICE LTI Dr. Muturi §E#%
PR, 72720, FIREA L U CHEROBYN 11 A Th 570, FEHOERYM 25 BT
HELTHIZIIERET20ERS S EfEH, 202 Lk, BRER» IR E A ERE21
LIENTERNIEEZERL, AMELDOIEN TR LD,
" FI T, ZTRETITEE
WEhi77A2y ) —%
WML LT, TEHMEY %
< OEKD DT % BRHL
LUK CELFROHRT
LV b 2PN 1 T A
MEMKEERST DL L
LTCHEFTHIE LR
Too HARDFERL T, F]
MAT&ZHRFZRBNS
DREEHE TEZ ) B

EE TIVAOBREMRTEH
(ERIE T =7 v 3 REXY VXA, BFNTEH)

BT Z DA O E T EMO R & OFHRERAFREL ¥ —~KoTh b, i
Bkt EEITO 2Lk LT,

2k, BWIEMZE L OB TOHADLEICHWT, Bk E LTIE 3 k4 3 fiar, 59
EROWRNRBENREZRZRET DL LR TVBEN, FREKITTESNA TS 100 FH
I LT TE DRI OFERE G L HICT 50, HIREKRT 100 FRETEBRT
kvl FRBMTERIRT A2FRICOVTIE 1 YU —Tay haRALLTZ
NEVEREHEEY RS Z LT, MBICADEREREE T2 L., TRbBLERRED
TERM TR EBRNI L, RBMEHIIRER O L 5727 = VAT o725 2 IR
EHEESED L) RME LZFHETIER L, ZhEToRBRTITbR T\ L o747
N TED N DB HBAROR L & MAERI S RN & > THEDRAZ <R
FELT D T EOEARNMESRIZ oW TRk Z A LTz,

- JCC DFAfEIZ DN T

BRAR OIERIT £ - T, KEFRL, KFS, FA v K%, JICA 7r =7 FHEA & bIZAFHD
BEHLo22HY, ¥V Ao —7e EPOBMT JCC ZB LTI ODBERRH D, =
UK LTI 2 BICAR#E T v E TR L. Z ORI BIRF S F i a 5
BTEDAUN—THET 20N L VEDOERCHKRE—F—EL>2H5, Zhit>
WONEY — & =1 8 ALFBEOE LG W ZRHICBE L72WER TH 528, Dr. Muturi
X Melia NPEIET D E TICHME L2, J7ebbh, 7 A, B &b 8 AAICIZBfEd
HONEINEDER, T ATAICIIIKI V=T RNEY Lo Z—ICHIET 2D T, 20
ZEbEwTTrY ey ML KEFRT & O CTHREEZN D Z L Lotz

- FDh

KRR OB ORIUS DN CTHATZE 25, M7 TBURHGEA Y% L7272 12— Hp
FARERB X b oo, REFEORE, ERARLUBIEZOBEbINEY | BE LK
RN B D, 72720, FIRHEITE T ORESICL 262 EHEL TR, 2oB)x
MR D E Z AT D, KEFRI ICE L CTIEBIAED & Z A Ministry of Environment and
Natural Resources TZED VIR, LML TRV AT LADOEFICLDHELALD L Z
AENEDZ L,

(2) BXOHEBIRRE
1) REEER
FYAL A —TIVA: FERIL 1 Oha DETEO MMz &Rk L, #EkE v 7, FE%5L
BARE DRAER S 7 = v
A LA RE R T, FTo.
Wiz TELTWNDH 1007 1
— . 3000 ADFEHZ OWT
156 0 71— B AR P,
SRR e ¢ ST A DA GIAY/N
WS, HHERRE (6 A5, 6 H)
BUEDOEH kI 2n &
Bz, 3mZ@zsHb0LH
%o WEELIIMRI 5% LD
&, AEHERITFY A 2
Z—@ TIVA H, 734 2 v
7+ LA NOEMANIZH
D | FRCIR R HL oD T A B
HE TIVA S s L CERRENTRY ., g
(TIVA /4 B 5 b7 o LA b OZBEL 0 35 E) WRRATZV S £, A
SLEORENEE THY | K
s Lzt oz b, i




€L

DREFIIMEEEOEME TR LIZE 2 A,

BRI O/ N CEBLANERF—4 Eﬁiﬁfz4ﬁﬁwﬁw%%torwé6
HTFHEEVERAE, FHE, B, (FERAS— 2% 2 72 & P IZEFT
HPIE, HEY HIZTEEDY OXHEZ/NEY — X =3 Ff% | \Idufaﬂ‘r//r’Z///27 T
RS & O TRRIENE 72 &2 BIMRE Uiz, RESITEMEIZm) > THUMlO 7 = > &

\ZHET DT T BRSO BII DI WEIT, M LIEMBEIC 2y > TEMNZERE L
t(émﬁ V7B 3m LA EEENIGFTICRET S b0 THY X1 0m BLE, Ef5m
EFTEa 7Y — M CREHD, HIAR~OREEZDR LERBE M L, IS 5n £TE
a7V —FTEHDZEIZED, Melia OIRZEIZHENTNZ L IMBHEAEDZ L,
it R L IIHNCERER 2R E RET Lo TEIRYE - BEHAbREINDS, &

. BRI Y O OFBEZIE JICA & KEFRT OFKEEE NS ELY 1 5 b TE T TS
ﬁ%{ﬁﬁ;&fa@ L TCholz,

XS, BEROERIIERTHY . 15E, KELBIRTIERIGFCTH D, AR
L%iﬁfn/:7F@%k®4«/bT%D\%@\:hﬁﬁ%\mﬂﬁﬂﬁ%%T
L. LT 0%DFESNTBR 7 0 — L 2T HOHTHDLZ LiF, AT /“17 l\
MRERN=RNVE—DHZ - E 25, W 9 AICHELZBICE, Bl

IZHEE 220 T2 T K=V — ORI NE ) — & —, ﬁﬁﬁ%am*%bfk%
N BRI, INETRLNIOF, Bk, RO N7 7T
DEREZEN TS SNZREMHEMFOBZ LD bOTHY, ZOZLITHELHRL
T2, Fo, BV 4070 =20 nT, 20 70— oW TIE T TIO@ESRFA T, i
A (BAR) OERICEFLTEBY., 70 20 7 0 —ICOWTHAEEREICr =T 0T
BEER, $72bb, AAMOTREELYNICRKT D TETHH I LEM LKA, Bl
RTIETPEBY 3FH THREREGENRZET T2 2 &AM E &l 2,

2L, BMEALLTRE, MEOREND D, BEICONTITI a0 BFREAEL,
WENEET DEOWENRELE, MATPLEELTWEED, MENBRALTELE
ExohbdenZ &, REERT, 2REAIZIHA ( Sodium Hypochlorite : YR iz 7
FU DL READ) AT LT D2, L L, AMEE O —EHEEICHENED ST
BY ., ZOHOERTI a1 FHORHF ZBREMOEFICEFEL M LIZE DD
LThD,

BRFER O & 9 (2 Fl— M A2 KRR T 2 55 IC REORLITRETH Y | MmN
K%%%%%?éﬁ%#%émmm@imﬁﬁ%iw#n@im ZOWVT HERITHER
T 5720IT life cycle ZHERNMLEARRAIR LML TCEBY . ZOHIZBWT, E}F‘ﬂ%{&
DR 72BN LETH D,

AN 72 DIIHE Th 0 . RAMEBEIIBUR T TRV, MiZEEE L H 5 2 L
S EARI 2B T D FTREMED S D, FECHE T RE L, BEOEERPEART T THY |

Z DN H ORI ~EENMER L T BAICH B, 2O &%, AREOHRLE
PR & 5 W[ REMEZ R T2 b D TH D, HB LR FT U = U ORFER T A
DOWENHTEY . SHICHRLFAKROT, ZOHEEZ G E TE L, AFIZo0
T, BEYISME LB OFEMEOMIIRIEZ EFHE Shiz, Thictk> T, Bl =M
Fe bl LT, JRR, dREMRNTL2LERH L E, M B SN, IREOFYE
L LT, /NBY — X — IR AT ORI R A R L T 5, ABRERE L & —
DYFIMG TR TIEBEICERGIRA~TZ L, Al & ORIZEZFTNLEDZ L Th D,

FIY A OEREEFRNFRER : AT A 2 ERFOFEEKRO—MAI
WRENTEY, REETIEIHHD, ¥V LXT Vo VST EERICHEL TV
5, (I, REBEBNA T x—& LTHRERTERDO T, BEND 2~300 A— ~UZ
ENVGANTZE Z A28 | TIVA BEFEE &R — DIk 1 0ha OFE O o &
MIERE & OPAT LIALEBIRIC S D, ZHDIEFY A L0 b e LW TH 503,
Melia (ZiXiiii e O Z & SEHTHEARGE L DR BHIIAS ThoT- X572, 2L,
WNIZE DO ANAARTREIETDHZ L, BT I RHY . ZhE#T o 0ERH 7=
L, HMOREFEEICIZTESNH Y, In B TREZREREILICBE S8, &

WOWFARE LD ETHD, ZITHEANLIRNL DD, Acasia FHOH b7
DB DLFERDBBIEL, KONV LIV FEE> TV 32 GREHE bRl OFH
HERHZFORMON THR Y HI L7223, HE b M RgnoTUR-DIZR 357
Motz) DT, WEIEREETH -85 THDH, o EHICEE L THA 1 B RS E KEFRI
L OMIT MU ZFED, ZORNENT A 7 ERFICHFR D TH oo OIZiRELS & o
T2, NBEY =X —DORINZL > TRED W B L 7o T b,
IHLICOWTHERR KRS 7 | FEELBEEDRAZ S 7 = R L5
ERER I, ET. HERETEL TS 100 7 m—2 3000 KD RHEHZSWTIE6 07
0— 2 ZAERE S Th DM, W TE RO —EBHIE LT=720, —#27 o — 3k &
NTELT, MEAROAREIL TIVA L0 BT, 266, Wi 2 AIXTHhias
TWAZ, MRZOMEIX TIVA K0 & S 52h720s, HERE (6 H 7 H) BEDR
FRUUT P IR Zn 282, 3nz2lz 20055, IHELIMNRI 5% ED
Ll ZIHROBHRNEERT. BRRETE ﬁ%ﬁ%4ﬁﬁﬁﬁbfwém ZnL
%K%R@EW%EAéﬁwf\lﬁwﬂﬁm& WZhlbETnD, Thbb, &
TOMFEAZEABEL, WRENRE LY i7m/17F IHRETHL L BIC
IaYx s ORI THIET B 2 k&&oT%U\ R e & O3 AR AR (R
ISR ) — SRS L TEBE SN TV S, YT 2013/ EWBEROEREFEEL,
KEFRI ¥ 7 7 = P CA v #—2 % LTV = Paul BETHY . HG 400 >V v VFETH A
BHENTWDEDZ ETho T, BARKRIC, 1V 73h 1 HThy, HiHv—
=D AR 240 U U TRREE Paul BELUPNIZOHBTEHAL TV LD Z ETH
5, 5%1%m£#%ﬁbt@%@ﬁﬁ%ﬂ%bfwék 5.
ZOWThH, TIVA & 4L [ U4 B it % WCEFTDTE, NEY —F—
BNFZ LR T, ﬁ“%@a&%f&é+4ntk BELOERESTO RK.
Ngugi HAZIZH I, R FER ORI S0 6 | 205 fiak th@ﬂ%ﬁﬁbmw
FOE L REOFEICREDLRETZLOEZNME>THEY, RiEHIZO>NTHIDOZ
LERETHIERTEWHIRFZHE TR, BRAFHTE D20 E 9 LT 2B ML
SMTIZHR S AT o 7228 PABEIZ OV T, JICA, KEFRI &Y, A 1 B RO m =
BANTHRLWEDEIRH Y, ZOZ LICHOVTIET TICHISEATH D E. /INEY
— X=X OBANEY, BiZb TREL, £o, ANROE D SRR T EEE N DAV IA
ANTWBEDRD AT EEARBET D Z L0 >TWBB, B AFEOAY OIciZ=a
7 ) — MUOE RN ESITH Z IR >TW5, £ ZI2h JICA, KEFRI, 7 & B X
FOZFDOLRE A TR LWE, BREVBLANSAHY, ZHUZONTH JICA, 7
Yz M T Lz, GEIZERDHTEOANY OONE, S8 E - T A0 E M/
@) A — Ngugi #fMMCHERR L T B & 2 A, 728, AFREIZOWTHEIM & 1T
IR SR L REST Z Lo TE 5 RYE - BHANT %éhéﬂ TIVA &3R80 £
El¢%% IHEENTEATATORICH AT ZADO LI ITRBEND L ER>TWVNS,

2) BEER

ZhER e FEO I A BIE LT, TIVAZ T TIERL, ¥ 772 V25— a0 Th
PRFERRE R . BRENRERA O AZ BT B2, WREROELE)S KEFRT L 0 20
STEY, JICA F=T7HFEHNH I NE2RBOTND, £ZIT, FTVVAT—2 3T
AT — g VN TEE LTHF TV D EFTEHE LT,

FEHITT 4 T2 RTF o= —2 NI RENTIE R 203, a0y =
7 NCHMA L@ THO, KEREEFEERINTWS, LNLARRL, KEO
BETOMND LR OMWRHY . LrbiRatiifi cREOMADE FTIXETH
b, ZD, HKRERGHET D7 OICHE T 255137 0 R—F —|2 X 28I AR TiE
ThH, LT sk, Lirb, ZRETOLEZED T 21340 THER
WHEL T2 D OT, FEE BIARARETH S, £ T, MOLGHERERTLERH Y | BIE,
BARE XIS L T DT EEBEO ORI ANEYS Thd Ll Lz, =720, AT—
va VG ED Musyoki LH, EHIZIFEDLEFRTHDLF YA o X —FiED Dr. Ndufa



VL

i K23 HARGHE R CRIGE DO A2 O T, B HIIEM MmO T bnkehotc, D%, Dr.
Ndufa (ZRW @b, 7mY=s NOHBNTE L L OBME BRI LD L ThH D, Hilz
TP EMUTEER O S INTE S 2200 T, AKEOREFE ., K (GEIEY A & ¥ —Df)
DREE DI L 725,

3) BABMOFAKRE (—7 o)

ZHVE TITEA S B O Tl b @il 2R B AR TN (S — 2 % 0 ABL B S
-3500) OBEERDLE Koy Uiz, FEEOMHH ITHEL RIS AARHE~ R L, RET
Bole, RE - BEHRIICOWTIRSEIT) 2N TE T, FHIRLEL DI,
FRESATIE 24 4F 9 H OFRERCHRR SN PEBFTI~RE SN TEB Y, T TICEEkiE
IZHotz, UEHMRTr =T ERNIC2 B LR VR EDZ LT, 5% OO HER
BEIffEnNs LD L TH D,

WFHIZ LThH, KEFRD X ZAVE TOMM TH +o7efR5F - BRI L - TREIMIZH
o TERLTELEERTNHY, S5y = HICoVnTHRBEICER SN D &
WMfEEhd, 20, AMIT Ty =7 ax bR3@mnlenb, ey METLL
BOFABNKICD EZATHDEN, ZFtllER EICLAEASEARFLTNE LD
THY, 5 E BIRMNIZES LT RERSH S I,

(3) £0ith

FIAMZEEIZOWT : ARIOBENC B T- > TED X — A fizE 2 FIH Lz, — b
O, Y MZICET HHH, 2L COELEMOMA., WFhicksn bz
LB L0 bPETH o7z, RIS, AL BETIEVa vy B 7By —DRES
IZHARTIFERE OB S ARV BEZICEE L TOEFEHMSEL—RNERoTEY,
B — N THAT LB A O L e > TS, R—REHETIRZED L H 22 L b7eL,
R+ IS A A HE SN TEB Y | BHEWERN TRHMBLEIT) LN TE
Too 72720, PR 2 3kg ETHY . LAbEEICEINEND, ¥R 7T AHIZ0 17
NV CTh D, £, =T EHEREZEETIIHEADOFRYOL SITHEIS N0, HF
AN&Z =5y MU TN LAY OBEERED L <. Tke LLEIEFHH L Sh,
WHE 100 RN STz, ZOZ LICRETOIVLERD D,

Appendix 4-2-2 EEAEMRIRE (HEZRME)

58 K4 URIE AT
T iz A EiRsE—Es  H25.7.22~8.11
OFE7pfikz
7H23H Nairobi (A v E) #
#%8E : Nairobi—Kitui
Ft% : Tiva SREERHEE, BHANZ S BAEL T, £2, BAT O
A% A LT, Tiva OEMTT > Fa A —4 —O%EIk
WraF=vr L,
24 A ZEAT : Tiva OEAICTT > KR A =2 —OF — X ORI & HiE&21T- 72,
itk BBV U R XA —2 —DF — Z i 217 - 7=,
25 H P Tiva OFFREIZ I TREF AR OB ITIEIZ DV Chlam L 72,
Pt Tiva DM CRET > Ko A —Z —OiEx21T -7,
26 H ZERT : Tiva OFFERIC T, B EZ 30 AICHEAEL & 1T - 72,
1% Tiva OEMICBWTT v R A —F — DR E T EL O T 5%
Muchiri & (CP) (Z# 7=,
27 H R Tiva DRERAT —Z DA %1712,
Ft% : Kibwezi DOFFFERMHZS,
28 H BRI,
29 A~31 H Tiva HFEEIZE W CTHRERAR O YA XEETT- 72,
8H 1H ##) : Kitui—Kibwezi £ 21122 L, HIETNEIZ SV T Kibwezi D A
&7 LtiE LT,
2 H~3 H Kibwezi ORIV TH A AT EIT-72,
4 H YA ZPEDT —Z NN &{TH> T2,
5 H Kibwezi OEFERIZIBWTH A Z|EZIT -7,
6 H i B#E) Kibwezi—Kitui
2%« Tiva OLRFERE CREFLEEAR OIR IR 21T > 72,
7H ERll A AT =2 DA EFTo 72,
T Ty vy —F ¥ U= DR 21T o 72,
8 H FHT : Tiva SIS TT —Z ORI E T Ra A —F —DORKIEREZIT-
77
itk o T —H AT & B RHEEE,
9 H P Kigwa |k (CP) &7 Ly vy —F v U _—DJIERE 217> 7=,
Fih o B (JICA FHEE) & Tiva OEFERE (DX AW &Lk (32
D ORI OREEITo 72,
10 H Nairobi %
1 H 18 o] A5
O E72 TR B & OV

1. Stem growth phenology of Melia volkensii

[Activities]

To reveal the stem growth phenology of M.volkensii, we attached nine manual and four
automatic dendorometers to the stem of individual tree growing in Tiva pilot forest at
31. August, 2012. The data of manual dendrometer were being collected in every two
weeks by CP. (Miss Bala), and the data of automatic dendrometer were collected at the
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time of my visit. The maintenance of dendrometer, i.e., battery, rubber, and rain cover

exchange were also conducted during my stay in Kitui. 2. Growth data of 60 plus trees planted in seed orchard

[Results] [Activities]
Seasonal changes of air A To reveal the growth characteristics of selected plus trees, we conducted field survey to
temperature in Tiva pilot forest was measure the tree size. Stem diameter at 0.5m height and tree height of all planted trees
shown in fig.1. Temperatures were O 30 in Tiva and Kibwezi seed orchard were measured.
higher around March and Oct. and o
lower around Feb. and Jul.. Stem % 20 [Results]
growth patterns of nine trees from = The outline of tree size was shown in table.1, 2. Averaged diameter, tree height, and
2012.9.1 to 2013.7.13 collected by % P ’ D2H(parameter used as tree weight) are shown as growth characteristics. In addition to
the manual dendrometer were z “ these data, the tree number infected by fungi was shown.
shown in fig.2. There were two The maximum clone in size was ID49 (diameter), ID40 (tree height), and ID49 (D2H) in
growing seasons during these two s 1 1 2 1 & Tiva seed orchard. The maximum clone in Kibwezi seed orchard was ID49 (diameter),
years. The one is from the beginning — o012 2013 ID40 (tree height), and ID40 (D2H). Two clones (ID40, ID49) showed high growth rates
of Nov. to the middle of Jan., and Time (month) in both seed orchards.

the other is from the end of March
to the middle of May. In other Fig. 1. Seasonal changes of air temperature in Tiva.
seasons, there were no growth, but
looked like to be shrunk (minus
growth) in diameter.

The stem growth patterns collected
by automatic dendorometer were
shown in fig3. Two of four
dendrometers were not available by
battery drain. The growth pattern of
these trees was corresponded to ¥

those of fig.2. Two growing seasons 50 12 2
and two dormancy seasons are <2012 >< 2013 >
obvious. In Fig.3, the amplitude of Time (month)
fluctuation means the extent of
water stress. Large amplitudes were
observed at the end of growing
seasons. T T T T T T T T T T T
A conceptual diagram of seasonal
stem growth pattern was drawn by
using these two data (fig.4). The
length of two growing season was 2.5
month in each, and that of dormancy
season was 1.5 month and 5.5month,
respectively.

1

Stem radius growth (mm)

Fig. 2. Stem growth pattern of Melia volkensii
measured by manual dendrometer.

Stem radius growth (mm)

8 10 12 2 4 6
<2012 2013

Time (month)

Fig. 3. Stem growth pattern of Melia volkensii
measured by automatic dendrometer.

Growth Dormanay

1 2 3 4 5 6 7 8 9 10 11 12
Month

Fig.4. Conceptual diagram of seasonal stem growth patternin Tiva.



Tabkl. Sizes ofM ela vokensiicbne planted n Tva orchard phnted h 2012 0 ct-Nov. Tabk2. SizesofMela vokensiicbne panted n Tva orchard phnted h 2013 Jan.Feb.
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D n D2H ©m3) st Dem) s Hem) st Ds.DD Dih D n D2H (cm 3) std Dem) sd Hem) st Ds.D) D ih
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il 27 69604 24201 X 08 2915 290 3 T T T 208505540 o 0T 7305 190 :
K 27 83804 38982 79 T1 3130 613 3 11 2 769023805 73 09570 0T 7
18 2 62119 23892 44 08 42 315 5 200 K 27 37067 16414 37 07 2563 M9 3
4 27 72297 28704 79 08 2020 295 3 11 7 33256 =7 D 110 T
e L AR L |
= s 5 e — — 76 29 20574 14695 36 07 2125 394 7
8 30 89266 35618 51 09 3224 35.0 0 0.0 17 9 22192 Bi12 31 05 2152 302 2
3 T T - e % . - T8 30 46495  1909.0 70 07 2700 348 2
o —GT950—755 19 057518 15 > A 19 30 31952 20003 36 09 2191 184 7
57 5579771765 17 57555 55 750 20 29 34964 15231 39 07 2142 29.0 0
7 30 77354 34995 79 T0 3047 340 9 00 21 6 42291 8928 41 04 2498 122 0
Vi 78 44006 20852 12 08 2802 521 2 7 22 18 39964 18762 38 0.7 m7 4.3 1
Pz} 78 55092 25799 Y3 TT 2003 923 2 71 23 1731073 11794 3.7 05 2106 325 3
75 2757949 27789 Y3 087768 757 7 7T 2 T4 32605 13278 38 06 2091 312 0
76 79 58507 22868 a7 08 2573 713 7 34 2% 15 3836.1 21785 3.8 09 2371 410 1
77 76 87616 34772 50 09 3304 392 7 71 26 29 31536 19382 3.6 09 2062 42.7 2
78 29 75024 36175 [X] T2 3076 585 7 34 21 30 46195 17763 42 06 2542 36.0 0
29 25 102095 39334 53 09 3500 308 5 200 28 28 27846 13356 32 0.7 2430 43.0 5
30 23 57525  2829.7 42 09 2993 [ZX: 7 304 29 21 42043 16544 38 0.7 269.9 358 2
31 28 36222 12279 37 05 2495 202 2 71 30 1236644 19643 3.6 0.7 254.1 37.0 5
32 27 59304 25192 45 0.9 269.2 395 3 (Bl 31 29 24532 13928 3.3 0.8 204.9 317 3
3 29 52002 19817 73 07 2684 302 T 34 32 24 30880 15715 35 08 2196 72 T
37 29 72645 27084 50 08 2742 265 T 34 3 T7 28307 11592 35 06 2168 284 T
35 28 68222 26666 73 09 3351 604 2 71 34 29 37807  1462.1 39 06 2307 3538 3
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37 76 65751 25587 75 08 3126 6.2 7 54 36 g 18142 7156 30 05 1903 kiR 0
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39 29 51206 15455 73 06 2635 270 [ 34 38 28 32203 12488 37 06 2240 37 3
40 27 9076.5 2649.4 49 0.6 363.3 35.3 3 1.1 39 30 2679.2 10409 35 04 2078 374 5
41 28 5821.3 2379.3 43 0.8 2934 425 2 11 20 20 52703 1052.2 41 0.7 300.2 312 0
42 28 5503.1 21539 43 0.8 271.1 29.2 2 1.1 g 18 32140 19746 35 08 2328 54.4 ]
43 28 71656 31216 47 09 297.0 431 2 11 7 71 25362 11699 33 06 7133 308 0
) 27 86917 40912 51 T1 3167 76.9 3 11 3 2733955 19473 76 07 2364 g T
75 29 76375 27842 X 08 3229 297 [ 34 vy 7949675 75477 70 R ) 59 7
76 27 56107 21383 42 07 3010 26.6 3 11 v 1740503 27749 37 09 7547 5 7
a7 29 76169 36914 X T0 3081 a2 [ 37 % 732058 13746 75 STV 0 ]
18 28 69306 32185 77 T0 2829 998 2 71 77 2836454 18322 77 072459 793 3
79 29 109082 39180 57 09 3231 25.7 [ 34 5 6305087 70 o577 5 5
50 28 58647 22072 43 07 3052 323 2 71 5 29535138 7 557500 Fon 5
51 22 68412 27645 X 07 3092 548 8§ 364 =0 13532 - T30 T e .
52 26 81236 34858 51 08 3141 401 4 164 5 T 42262 19927 39 07 2592 488 7
53 27 85836 38449 X T0 3511 625 3 11 = T80T % 5 —T5E o 3
54 30 44923 19936 [¥) 07 2438 350 0 00
55 28 54571 23395 [X] 08 2836 311 2 71 gi ;g g;ggg fg:gg 22 8; fgg? igﬁ 1
56 28 50679 17368 [¥) 06 2730 325 7 71
57 24 51281 20877 5] 08 2011 32 6 250 % 9 25754 15932 32 08 2202 484 0
= T ET0E 5T 15 775G . 3 T 56 8 31604 15625 37 06 2185 36.3 T
59 7T T35 2442 77 08 3141 340 IR 57 24 29418 17516 34 07 2246 404 1
%0 T X PN 3 075 ) Y 58 7T 37731 28248 36 T0 2549 58.0 0

TelorAve 1610 657856 X3 7922 8T 119 59 19 47547 19101 4 06 2705 344 0

YT 5 T 60 20 49563 26555 [N} 08 2712 50.2 5
D max n survived tree num ber ofeach D cbne bialorAve. 1225 35413 37 236.9 107
H max std standard deviton D2H m ax D D num ber
Di D sease tree hfected w ith fungii D max n survived tree num ber ofeach D cbne
D ih D sease rate H max st standard devaton
D k. D sease tree nfected w ith fungii

D ih D sease rate
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The seed orchard was designed to have six replications, i.e. each clone was planted in
six sites with 5 individuals. To select the superior clones (which have high growth rate)
and inferior clones (which have low growth rate), we compared the growth of each clone
in six replications. The D2H was used as an index in this analysis. The ranking of each
clone in each replication was calculated and averaged (table 3). It is likely that the high
ranking clones had high ranking in all sites, and low ranking clones had low ranking in
all sites (fig.5).

We used the average of all tree (Ave.), average of the 3 largest tree (Top3), and the
largest tree (Top1) to rank them, and selected the maximum and minimum 8 clones as
superior and inferior clones (table 4). Clones which were selected as 8 clones in each
category were listed in table 4.

Clones which ranking was within 8 in both of three categories and two seed orchards
were selected as candidate for superior and inferior clones.

As a result, ID18, 27, 40, 44, 49 were selected as superior clone, and ID1, 31, 39, 54 were
selected as inferior clone.

ID number

LU L

TTTT T T T T T T T T T T T T T T T T I TTITTTTT

Ranking
Fig. 5. Ranking of each clone in six replication site.
Rankingof Ave. in Tiva seed orchard is used for
thisfigure.

Tabk 3.Rankng n 6 replcatons and averaged rankng @veraged D 2H w as used).

D pl p2 p3 p4 p5 p6 averaged
rankin;

-super'nr8 cbnes

nferbr8 cbnes
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Table 4. List of superior and inferior candidate clones
Superior Inferior
Tiva Kibwezi Tiva Kibwezi

D Code Transect Altitude (m) |Ave. |Top3|Topl|Ave. [Top3[Top1|Ave. |Top3|Topl|Ave. [Top3[Topl
01001 | VM-4 Voi-Mwatate 733 2 2 5 3 7 7
01002 | VM-5 Voi-Mwatate 732 6] 6
01003 | VM-6 Voi-Mwatate 731
01004 | VM-9 Voi-Mwatate 757
01005 | VM-7 Voi-Mwatate 709
01006 | VM-8 Voi-Mwatate 746 7 6
01007 | VM-1 Voi-Mwatate 902
01008 | VM-3 Voi-Mwatate 904
01009 | VM-10 | Voi-Mwatate 878
01010 | VM-2A | Voi-Mwatate 852
01011 | KT-2 Katulani-Kavisuni 1043
01012 | KT-1 Katulani-Kavisuni 1024 8 8
01013 | KT-3 Katulani-Kavisuni 976
01014 | KT-4 Katulani-Kavisuni 969
01015 | KT-5 Katulani-Kavisuni 1044
01016 | KT-6 Katulani-Kavisuni 906 8 8
01017 | KT-7 Katulani-Kavisuni 930
01018 | KT8 | Katulani-Kavisuni 1042 | 5| 6| 8| 3| 3| 3
01019 | MTA-10| Mutha-Inyali 643 4] 4 3
01020 | MTA-7 | Mutha-Inyali 628
01021 | MTA-15| Mutha-Inyali 557 7
01022 | MTA-9 | Mutha-Inyali 557
01023 | MTA-6 | Mutha-Inyali 649 5 5 6
01024 | MTA-8 | Mutha-Inyali 527 5
01025 | MTA-12| Mutha-Inyali 537
01026 | MWA-2S| Mwea Special 1097
01027 | EMBD-2| Embu-Dams 1006 | 6| 3| 4 6 s 4
01028 | MWA-1S| Mwea Special 1099 8 7 6 5
01029 | TSK-2 Mwingi-Tseikuru 2 2 2 8 7
01030 | TSK-4 Mwingi-Tseikuru 934
01031 | TSK-1 Mwingi-Tseikuru 1 1 1 2 5 6
01032 | TSK-3 Mwingi-Tseikuru 646
01033 | TSK-6 Mwingi-Tseikuru 960 8 7 8
01034 | TSK-5 Mwingi-Tseikuru 983
01035 | EmbD-7| Embu-Dams 1195 3 4
01036 | EmbD-8| Embu-Dams 1186
01037 | EmbD-6| Embu-Dams 1183 8 6
01038 | EmbD-3| Embu-Dams 1138
01039 | KT-10 Katulani-Kavisuni 1152 7] 8 4 4| 4 3
01040 | KT-9 Katulani-Kavisuni 1128
01041 | NUU-5 Mwingi-Nuu 672
01042 | NUU-6 | Mwingi-Nuu 664 6| 2] 1
01043 | NUU-2 Mwingi-Nuu 656
01044 | NUU-L | Mwingi-Nuu 61 | 7| s| s| 2| 2| 9
01045 | TSK-8 Mwingi-Tseikuru 992
01046 | TSK-7 Mwingi-Tseikuru 991
01047 | MTA-5 | Mutha-Inyali 521
01048 | MTA-4 | Mutha-Inyali 542 5| 7 8
01049 | MTA-11| Mutha-Inyali 50 [ a| o 4] & 4 2
01050 | EmbIG-11| Embu-Ishiara-Gatunga 3
01051 | EmbIG-6| Embu-Ishiara-Gatunga 850
01052 | EmbIG-13| Embu-Ishiara-Gatunga 600 4| 7 3
01053 | EmbIG-7| Embu-Ishiara-Gatunga 792
01054 | EmbIG-12| Embu-Ishiara-Gatunga 660 3] 2| 2| 1| 1 2
01055 | EmbIG-5| Embu-Ishiara-Gatunga 789
01056 | EmbD-5| Embu-Dams 1154
01057 | EmbIG-10| Embu-Ishiara-Gatunga 708
01058 | EmbIG-4N| Embu-Ishiara-Gatunga 704 8
01059 | EmbD-4| Embu-Dams 1131
01060 | EmbIG-3| Embu-Ishiara-Gatunga 698

Candidate for superior clone

Cndidate for inferior clone

3. Dispersal of disease tree

[Activities]

Alots of trees planted in seed orchard were infected by some kind of disease. The color of
stem skin near the ground turned brown and produced gum-like latex on its surface
(photo1). To reveal the number of infected tree and distribution of infected tree in seed
orchard, we conducted field survey. Additionally, we treated the infected trees by
fungicide (photo 2). “Toppujin M peisuto (Japanese name)’'was used as a fungicide.

PR

Photo 1. Appearance of the infected tree.
a: skin color turned to brown, b:gum production

Photo2. Treatment of infected tree by fungicide
a:infected part, b: removal of the infected part, c: application of fungicide

[Results]

« Infected ratio

The infected ratios in Tiva and Kibwezi were 11.9% and 6.0%, respectively. The
fluctuation ranges of infected ratio among clones were 36.4%-0.0%, 16.7%-0.0% in Tiva
and Kibwezi, respectively. Clones of high infected ratio in Tiva did not necessarily
correspond to those in Kibwezi. Clones of high infected ratio did not necessarily show a
high ratio in all replication site (data were not shown).



Fig7. Distribution map of infected and dead tree in Kibwezi seed orcharad

The infected trees were not randomly distributed. They were concentrated in some part
of the seed orchard. The infected tree distributed on the upper part of Fig.6 in Tiva, and

.+ Distribution
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Fig.6. Distribution map of infected and dead tree in Tiva seed orcharad

the fungi, which seemed to be the cause of this disease came not from the seedling

on the left and upper part of fig.7 in Kibwezi. These distribution patterns indicate that
(nursery) but from the planted site.

79
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Tree height (cm)

3
Stem diameter (cm)
5 8

Fig.8. Tree height changes of five useful tree species
Plantedin the Kituicenter

4. Growth characteristics of Melia volkensii

[Activities]

To compare the growth characteristics of Melia volkensii with other useful tree species,
we planted the seedlings of 5 tree species (i.e. Melia volkensii, Melia azedarach,
Eucalyptus camaldulensisi, Gmeina arborea, and Vitex payos) in Kitui center at Oct.
2012. Tree size (stem diameter and tree height) and the weight of litter fall had been
collected in every two weeks.

[Results]

Tree height, diameter at 10cm height from ground level, and H/D ratio were shown in
fig. 8, 9, 10, respectively. The ranking of tree height was E.c.>M.v=G.a>M.a.>V.p. and
the ranking of diameter was G.a.>E.c.>M.a.>M.v.>V.p.. Tree height and diameter were
not corresponded, then the H/D ratio was E.c.>=M.v.>G.a.>V.p.>=M.a.. About the litter
fall (fig.11), there was not apparent difference among species so far.

8 5 4

I F M A M JJ J F M A M J J

Time (month) Time (month)

Planted in the Kituicenter

1 T T T T T T
g 1 5o ]
= M S w ]
g & 1 3
o) 5 30 7
I 4 1 2
T ] 10 1
1 1 1 1 1 1
J F M A M J J J
Time (month) Time (month)

Fig.10. H/D ratio changes of five useful tree species  Fig.11. Litter fall changes of five useful tree species

plantedin the Kitui center planted in the Kitui center

Fig.9. Stem diameter changes of five useful tree species

5. Set up of pressure chamber

[Activities]

A newly equipped pressure chamber was set up. We tried to connect the new chamber to
the old air bomb, which was already equipped in Kitui center.

[Results]

Air bombs and compressor were already equipped in Kitui center (photo 3). The newly
equipped pressure chamber could connect with the air bomb without problem (photo 4).
However, the compressor was needed to be cleaned with the oil, I requested to the center
to change oil and clean the oil room.

Mr. Kigwa (C.P) tried to use it (photo 5), and finally comfirmed there was no problem to
use the new pressure chamber in Kitui center.

Photo 3. Air bomb and compressor already ~ Photo 4. Air bomb and pressure chamber
equipped in Kitui center connection

Photo 5 Measurement of xylem water potential
using the newly introduced pressure chamber.
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Appendix 4-2-3 EEAEMRIRE (HEZRME)
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Appendix 4-2-4 EEAEMRIKE (HEZRME)
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volkensii D ATHEENIFF KN o722 L2 8t BIES (30 fER) 12maen
e L 7p o7z, F72, Kitui B L O Kibwezi 83012 T, M. volkensii9 8 {E{RDNL &1
Kibwezi OELFEREHZE OGRS, ) 2Rk L7z, Zhold M volkensii Syt T HIZFI 95 T T
Tiva & ¥ bRz 58 Kibwezi OERFEE OHEE1T - 72, Kibwezi OFFEE 2BV T b5,

A ] f‘f}\ uyé i

Phot 1. Je&pllERS (MINI-PAM)

Tiva FEERICHE BICEY LT BERIARDEIE Licicd, RARHLT 2 L5 v o
— = NMZHER LTz, E12, BRSO 72D DN RESREAORELHET S L9512
NMTThololzd, WETD LI RLE,

Tiva OEFERE OHLE & A4 K B

Tiva OFFERZ AL L, WHEROBENHER SN, T, B L EEIcBE L
T R U725y U L, PR A2 B3 5 72 0 I @ il 2 ¥ > 7= (Phot 2),
Tiva (i L7oEiiAROERERZFMT 272010, #E (RoEs) EMmmEs Ok
DKRE) ZRE Lz, WEORER, ARENEWVEMANEAMRE S, b ok
HARICBE L Tld, 77 AKRTH D AREMENE WD, & 57225 H0E & AREAVRNT 23 2
HThHD,

A lal OGS & & i Zs 3 4E [ ¢, Kitui, Voi, Meru, Ishiala, Mutha, Galana, Ishiolo,
Marsabit, Wamba, Mwingi, Kibwezi, Taveta ¢ 12 ££[H2> 5 342 KO FENLSE 2 52
Bz, Y~ U7 EDEEICHS El Wak £S5 OFEHEITSH b ARAHEE B X
LD, ZAUS THENUED HEE A2 g & L2\, Acacia tortillis \ZB L C
. FETRTCOV T Y U EFERTE TR, BIEHEEIFEIZITY & &b,
BEE TORBUTONT O LAR— MR A EE L7,

1-2. EBRBIR

(EE L KEORRIZ LY PEEY OIFENTEX o7, LM L7ARMRD, Stephen
Omondi [XX° Ghon Gicheru k23 7'y =7 OB TH 5 SSR i £ % H437-H T
HkD KDl oTHRY , RIIHED RN FDIT, £z, SN O OfFEEZ T
T DNA o —47 o3 —DEELBEBTEXTWD L 2R L, L2 AT
FEEMN D F L DR o= GREEORIE I A & 2 WIERTEFH RIS Lz dn
RELFH L BENEZ OND), 5%, KEFRI 2% v 7 OATHERZIT- T
W ZEMTEDL LW A D Z ENTET,

L AERE £ CITEIR SN M. volkensii ® PT (§9 60 {E{AK) (2> Tlid, DNA fifit
Z5E T LTz, Kitul BREERNCAE R S 78 R 25 0 DNA s iZ £ 723% ¢ h
%, ZHUZOWTIE, VY —FT7 222 e LTITTO ORETEM SN TS K
PEICRE R S 2 DT, AN AT D EDZ &

Kibwezi [2381F 2HEERKE DOV F U o ZIZHOWTIE, 11 H DRk & - - B
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TR TIETH S,

THEbEEE
2-1. 7Y T oNT

Machua i, Hf#& R-o1) T Galana #5092 70 > 7 (SEEER L7-ERW
DAL wfkgi L. 3 OfERIZE < K2 ICB T 5L E o Tz, A tortillis IO
T, BlEEED TV D e, ZRETOV T Y IR EASHD
FEEESTIEFL W EfBR T,

2-2. FBRIZDONT

F 9% A. tortillis D SSR ~— 1 —D AV ) —=> J1E¥ L M. volkensii ® PT O
BB TRRE A B CTlED D 2 L b Lis, 1~2 » AREOEHEILR D Z ENRIAE
N5, Z0Ot%, NEREESAKE O DNA SEFEICALZ L L Lz, SHEORELE L
T, A. tortillis D~—H—[F L PT OBE T RFREZIERTEDH LT D TIE,
BFEE O 27 1 — AR OW TR FER T 2723, REEOREE L THRETE 5 X
Iz Lz,

2-3. IBINOWIEZ DN T

ATm Yzl NI OFREZERT D LV D | RRRER I ML TH D,
M. volkensii DZIFLERNSC, BRFER TORE/NY — L NIT 572D D% %
Omondi KICHV A TH BV, 7272, R TILZ B — 2 BFEET D720, 7
10— OND EDRRNPRBE 72> TRALL T =Dz IE L <R T 5 2 E 3L
VN, £ ZC, Tiva & Kibwezi XN % M. volkensii ik Hi(general collection)
R L CRFEE £ii) 2 Z & & Uiz, BIC—EIEE, Tiva 3 L O Kibwezi OkE
BB Z MR L TH bW, BAKOREOEHEESVEZWHET D, Zhiz>nT
1% Omondi KNRZWT 5 LDz &, £ O (BT 30 MIKLLE) & BIAEN Tl
L QW AR L1 e A CBITESEE L T e d o 7o fHE (B 2 ZBRIEM o &
MY 10 EARLLT) . iz Rt (1 2 IXBRAEM O B 10~30 fEIR) AT OY, K552
L7 RELARE L CHT200 T, REZBER L, BERFEERT L L0, EE
@ DNA $E# FEhid 5 2 & TREMEASRRL Y — S5 HET D, MA T, HIK
EURRZEL A DT GAICE, BRI OFEIZONTHMREET 5, Omondi KD )7
TR BRI ELER L T<NDZ L Eirol,

2-4. WL DHETEICHONT
FZHOBAEREEL L TTRROMY iR LT,
Machua K : A. tortillis ® SSR ~— 7 —BiFIZB 3 57 3L
Omondi [ : A. tortillis D FAEMEEAFZE (HIE 2 A)
M. volkensii OREFFIF M T ORI RS 5 50
ZTOM, FLICTEEI R LEATHEY
Aehd M. volkensii O A HIFLHFZE
AR DRERR A~ — I — B %
M. volkensii 4y Hi 7 JIAFIE

Z D
3-1. RAEFEDHHEIZ DWW T

ZHICOWTIEH LV #Em T ORI R T2, xR Y 7 vy =T 20T
— ZRAT, RRET— RN BRI UOMAKER Y V¥ —EAREIT O RS L G REF]

A - (REFICEET 20050, BT oMF 7RGl oM RPN 2T ML T O
fEEFE Lzv, Machua KIZFET7 7 U I~ L CLE 9 72%, Omondi K& Dr.
Odden [X (A A7 7 /v P—BHlOHR)SHHELE & LCGEIA S LivZau,
Machua KITHAERFEBEROBRNT 7 =0 v U EZEVIART-WER HH D LD 720,
FRAFIZZ T AL, —FBICEM Lz L 9 ek BHE 2 HEERE T 5 TE x5
ZLIFRELE E X D, £ LTHRERBLOTHNIE, DNAHHEZ & 512245 L
T4 NEFRHZZTAND Z & bRFT 5,

G Kitul £AETOY 7Y VG BE : Galana B TOY 7Y S R

BE = oY OE RS

FH = Y OFERE
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Appendix 4-2-6 EEIEMRIKE (FEER)

58 K4 YR BT
B B H25.8.21~9.6
OE7hfk
8 22H 14 #F  Nairobi (J A 2 t) 5
16 B HAS KRG
23 H 9 kg  KEFRI Api (Muguga, A7 /) 12T, Kigomo T 4G M

118 ThEbHE
(Muturi EEHEE . Kariuki FALHFZEER)

24 A gt sl
25 A FET BB
Tt Kitui (A1) ~B#,
26 A “FAil - Kiui Regional Research Centre (2 CHT H At

(Ndufa o & —piREffl, ¥V At 2—2%v7)
T H T BRFEMREE A AR 2R
-4 T AR Al U A (Kiui_1:University)
27 H T 7B A s 5 (Kiui_2: Farmer . Mutha_1: Farmer)
28 A “FRiI - Kiui Regional Research Centre (2 CHT H &t
(Ndufa &> % =i, ¥V 2—AH v 7)
1 Kibwezi (¥ 70 =) ~Bi#)
B #h iz, Kibwezi_1: KARI(Kenya Agriculture Research
Institute)
4 Ji  Kibwezi Sub Centre |Z T LA
(Ndufa to & —FrEf, ¥7 7097w —2% v 7)
29 A T AT R R 2R
T TE PR ol M
(Kibwezi_2: Farmer . Kibwezi_3: School . Kibwezi _4 :
University.
Kibwezi _5:KARI)
30 { Voi (RA) ~KiE
10§ ARE MR AT H s A
(Kasigau_1:Farmer ., Kasigau_2: Farmer . Muwatate_1:
School)
31 H Galana-Area (%7 7)) ~B#)
110G e A s
(Galana_1:Farmer, Galana_2: Farmer)
Malindi (= VU >7 1) ~BH)
47  Gede Regional Research Centre 4[]
9A1H Nairobi (4 v t) ~Kih
2 A Embu (> 7' —) ~%H)
11 FRE M s A
(Embu_1: University, Embu_2: Ministry of Agriculture)
3 H Marimanti (v ) ~>7 1) ~BH)
11 R M s 2
(Marimanti_1:KARI . Marimanti_2: School . Marimanti_3:
Farmer)
4 H Tseikuru (A 7 /v) ~BiH)

11 WRF R R Al s
(Tseikuru: Farmer, Nguni: Farmer)
Mwingi (&7 4 %) ~Bif)
5 H Karura (W/1—F) ~BH)
11 B  KEFRI_Forest Products Research Centre_Karura |2 CfTH A
FoRca
(Githomi AT)
Nairobi (F 4 1) ~BH)
6 H 9 KEFRI APHC CTH HaE b
(Muturi EATAFZEE, Kariuki ={EHFEE, Ndufa & % —7r
)

(OEZVSET VIS
(1) Melia volkensii URAKKRE MR GEAT H oD [ 25
AV T OO T 2 it - % 5 L T\ % Kitui Regional Research
Centre (Ndufa FTi) ZHLsic, WABREWRERMMOBAEZTT -7, BEHiL, 3 20
Hlsk 23, £ o il < Main3 f&fT, Supplementalll fEFTLL O E % BiE &
L7z, 3 »OHulkE LT, Kitui, Kibwezi, Embu ®= VU 7 Z%E L7, Kitui Hugl
Embu Higi3 Kitui Regional Research Centre, Kibuwezi i}/ Kbwezi Sub Centre
WERTHZ L&D,
(2) KEFRI_Forest Products Research Centre _ Karura & OMEFEICET24TH8D
REA
KEFRI O A AFFEEFY Td % Karura Regional Research Centre Z##hffl L. FrE®
Gichiomi [k (¥F 4 I K, Centre Director) & A U7 OMEMEIZET 2T HAbE%E
1To7, BRIOFHMTE, TNETIEHINV—FT B Z—RNHE Ly =7 THE SN T
WOBRRICBT 2 AMAY RT7 v 7 MR LT ez, SHICZRETICHELE
BHIEEFCORA Y T OMET —ZIZ oV TH A S TWERESHRE L, vy
MBI, SEARAE THE 2 & Hok 2 fds 28 A L7l a s 2, A% oNEEE
DI % IE UG 2 1572,
B) A%OTEICHETLITHLEYE
WRIREMDFLEEFTIC OV TIL, 2014 4 2 H OB FIRERHICRET 2 2 & &
L. ZNECTICUERIEELKIE LT,
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AT REMRDIERL (1) Melia volkensii AR TE M IZF# 1 D PAE

Resn EAD 1 IRV
Habaswein .
Mado Gashi
il TR . -
,Mgfh“ Pk o, "NI .
(e Stagadon
o[BS

A)TIREMIZFE DA
23 I N BT IR B

Tiva_KEFRI Field .

N Mutha_Farm Ikutha_Farm Nguni_Farm
Station
Kibwezi_University . ) Usalama

L Wote_KARI Masongaleni_KARI  Kiboko_Farm .

of Nairobi _Primary School

. . Voi_White House Galana2_Cashew
Kasigaul_Farm Kasigau2_Farm Galanal_Farm

Academy nuts Farm
Masinga Dam_ Machanga_
Uni ity of hanizati Marimanti_KARI Marimanti_School Marimanti_Farm
Nairobi Centre, MoA
m Tseikuru_Farm

KARI : Kenya Agricultural Research Institute
MoA : Ministry of Agriculture

4

HYHE @ Mutha_Farm @ BRI RE A M E R HD
R SH (FYA, $T92T, ToT—), RIS OERERH
BEIRARARER: 3UI (A2, L. LT4T), 131 D=1 REH
HEOER
BWRI=HNT, AREBLENREIRECRET S EEBESED,
ZOEHREEFIL. MEEACIEhoTI, REPRAREESEERLEETS
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(1) Melia volkensii RAXHRTE MIEFHHh D BEE

*
DRAZYT

= |
@ FRAEHEIL. KEFRI

B EBHEIIVR. MBS

QRENE. BEIZHELTLS

@ KO, Bclzazs—k

(1) Melia volkensii RAXHRTE MIEFHHh D BEE

@ Kiboko Farm., FRToAYD BHEATI—Vv— @ Tz RIFH RETHAHIZTEE

@ fEeEM(E, FETE

® Usalama Primary School G E®RICELTLS
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(1) Melia volkensii RAXHRTE MIEFHHh D BEE

® WML TFH =LA EEEH TS

® 1B TGRS

® NANTHBEELTDS

(1) Melia volkensii RAXHRTE MIEFHHh D BEE

AR A

5

e
{
<

@ Kasigau_Farm

@ HFNEEETLTLD

Whit House Academy ERICELTWS
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(1) Melia volkensii RAXHRTE MIEFHHh D BEE

BEROEE

© Galana_Farm

O BE#IEARYRAIZT V2

Q BEDAYT . HEMANUD

(1) Melia volkensii RAXHRTE MIEFHHh D BEE

Galana _Cashew Nuts farm

B TR

ha—+yImD

5 e

() Masinga_University of nairobi @ Masinga dam D&
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(1) Melia volkensii RAXHRTE MIEFHHh D BEE

@ #mitto 89— BRI HS

@ HEFENELHY. ADZL @ EEIEEESET v

(1) Melia volkensii RAXHRTE MIEFHHh D BEE

Marimanti_School FiE

HELERL TS
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(1) Melia volkensii RAXHRTE MIEFHHh D BEE

® EHEHRL %S ® LREROE. FEBLND

(1) Melia volkensii RAXHRTE MIEFHHh D BEE

i

® VT -ERBR DB

BET1057 1228/ 8

| @D Nguni_Farm N ﬂ%ﬁﬂi’,li~ ﬁf%ﬂi‘. V
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(1) Melia volkensii RAXHRTE MIEFHHh D BEE

55

2 X 4_1foot 1=Y)50ksh :
MTI5AY) LB E

D 3&FT B O EHHH

P '
7% 9

FAYV =S D

Appendix 4-2-7 EHEMRIKE (BHEXIE - HEEE)

455 K4 YR BT
LEiEEPSp VekGEE H25.8.21~9.2
AP THEF H25.8.21~9.2
[Epikesil IAFHARE H25.8.21~9.2
[OE=AVii7 S

8 51 22 A 13 Nairobi (71 mt) #
15 I HARKAERESR K
23 H 9K KEFRI AJMIZ T, Kigomo FlrRFWEHH, &5
24 A Eezkigi]
25 H T B
Tth Kitui (VA1) ~B#), & Tiva (7 ¢~%) Seed Orchard %2
26 H Kitui Regional Research Centre 1 /i{i 52
Tiva Agroforestry %%
Tiva Seed Orchard (& CHFRHETA
Tiva ® Melia volkensii 77 7 —3 a v (FAW) EH%
27 H Kitui Regional Research Centre #/l C, B> X KJGika5E,
S LAFIEOKR
28 H “Fai Kiui Regional Research Centre |2 T H A
T# Kibwezi (¥7 0 =) ~BH), &4 Kibwezi Seed Orchard %%
29 H Kibwezi Seed Orchard (& CHEF#HEMA & SRFEASE 7LD
30 H 4487 Kibwezi Seed Orchard (Z CHEEDFFE
Ft% Kibwezi Regional Research Centre {4l T, i > & A iL% R,
S LA IO,
16 ¥ Voi ~H
kARG RIIRE S A T — 22 [FFT LFRTT 226 Voi ~EH)
31 H Kibwezi ~# )
9H1H Nairobi ~& @, &8
2 H 14 1F Nairobi %

O T2 T5HE K O

AEIOHEETHE, (1) #BREgEERROBMHRAE, (2) KEEZHET L-00ERE
FER, (3) BHROWEIERZ T2 OBRFTIEOIRE, (4) BMREDOT T AV U —
DTG Fs L ORI L O#REE, (5) BFEADOMNL CHIEOMET, (6) MWl Dk
Bz oW TCOFEEE{T T2,

(1) HHREHEE RO BLHFRA

Tiva (74 /%) & Kibwezi (577 =) (Zidik L7= 8l TR ERM 2 MR LT, <
DFER. A D IGFE O EAREBALAITB IS @ LRSS RS- (BE1,
2), IHIZ, BEAEEE D IZL TN EDZREALN D EFITHEBIEN > Tz (BE
3). PLEOBIEND, REEN, FFEEOBYIC X HH5E TH D FREER RV, T
WERR L7 ERARE Ofth i Tiva @ Agroforestry, FE4E 12 Ak sni-7 77— a > (%4
). Kibwezi DEFZNATHT T 0T — a2 HE L, £ TORFT TWERLZIERT
&z, Lo, #FRUITERSR LR R B L <. S 510, MBI ITHEA L
DIFEFEE 72072 5 72,

728, KFRI OFRMIBFE O YL ThHh 5 Njuguna i+ 2 ERFEE 0O FEE A O B0 6 BRI



i s # & L C Lasiodiplodia theobromae 7% /3B L C\5 2 & (kG 2516 & 10
TVRT— MR, Eio. AREMhOBFECRM CARIDRER & AR E L2 5 &
TLEORINDDHZEND, KENFREROEELSISEZ LT D REERAEWES
ZBi5, Njuguna f-EIC X, ZOREEITREFICHEET 55 LV, (*KFRI ©
Annual report [ZHAEFRER D LD T LD THERNSMLEE,)

1. DEREALATT
-k

T2 e B L\ R T

THE 3. WEOEim

(2) WEERZFET D720 OEERBRORER

INETORERBEN D, AYEDJRKIL Lasiodiplodia theobromae DRI L % Jp%
THHAREMER R, L L, AEPMREE TOWEDOFINTH 5 L WiE 4 5 I I3BErER
BRa Ehi T 50BN H D, £ 2T, M 12 AR S 7z Tiva 0 Melia fARHIGHE KM E &
A EFE L TORW) THERZ EM TE RWVRE L ARG IETHIT> T ARG ELZ R
L7z B¢, 20 Jiik%E v TR Z Njuguna O EDO S L1752 L& L, 72
BB IEE LT HIE LS @EAT > TV D8R 7542 IV CL 10 A 18 HICHEfEaER
LT L7 DAL NN, BHO/NEY — 2 =B JE0D T 5 BIFIZIEREM 2305
AIRENE S & B DT A BENN BN LETH D),

(3) BHEOBEILKRZ S < 720 DORERITEOHRSE

AEIOFELE TIL, pyenidia FIFE =1+ DA > T\ D ANW) IZFEZRH K220 - 72
23 Njuguna P JAUEWH (4 A, 5H. 11H., 12H) IZZBETHH LY, B
EILRZF5<I2IE pyenidia (R 75%) FEAERNCRBFHAZ REED LRE L2TIER 62
WV, F 2T, R UARSE LR O M - 2 BERIL s 5 _EE LR L, B L, RED
PREIIZ KT INRULETHSH Z &, Ril% L CE TN 703 IEd 2 metEn b7 o
LEOHEBNSMERNERE L,

WENMEEARIZE SO Z 20T, A IS X 2555 GEAI O PR ) b 54~
TR LHER L, AT EAIO BENLATE, RIDOMIL, 3 J U BAVISTIN Z#2% L7-
D3 BRI O — I/ NS L, 3EEN RN & B R LI RIS R EAm T 5
EORE LT, PR TRARRENT, B2 0% 2 WIIRNCE T35 2 &, B R
RN RAE T L THRSE L - ICBEREZH T 5 2 L 2R L,

Fo, ERFIRPRFARILE L2 ik (BHE4, 5, 6) XFEMT 20EILH 203,
TG LT MR D52 272 R ENNEETH B 72O ENHIR S N A AIRENEN H D Z b, 57
71, Wi, BEOME (hy 7V =2 ) BHDHoHBAICRY , Eiid & Lig
ESPan

| &

6. Ry ALE O 2 i

i

B4, ERGRMED

FE5. RSB

(4) BIGEEO 7T AV Y —OBEFHGFHE R J O kO3 %

BEEET I 51T D BRI, OBINEK DT T 2 ) —DEE . 2 0ROTF AV Y
—X 40K (30K (WA + 104K (FH)) X 28FME (Tiva & Kibwezi) =1 6
0 O A, @Kibwezi Hfi[FE THEFEE AL L2 E RO : 5 0 O ARRE, OBFRIHHFEIC X
S CHRHB L7 EROMRE : 1 5 OARRE (8 ABIE) THhHI Lilnxlz, SHIT, il
B ORI N D ERMILTEL ADNTZZ b, DEAROEE, & L < TR
DERT =T HENRT T OITUINIA B E AN Tt JREIRDMZA L T2 ATREMEA S 2
W, T AL AR M T 5o ASESE Kiui (5HE7) & Kibwezi (558, 9) T
L, ARIIGE L= 2EARFECTHMET 2 X 5BE L, £/, @LQF T D1,
FEAITRARE ) OIFICTE 5 2 L 25212, DEART HEH SIS L 0 W T
FHTT 5 L5 ITHRE L7-, CkTiva OEFEED LR L2 Ba £33 79 2V U — ik
M Tiva IS WA 1T Tiva THGE L. Kibwezi 1238 W 541X Kibwezi THEIET 5. )

PR CEHERN LT AA L, WHELTWE T I AV Y = bilid 5 B4 TRl
AROBREFEIEN D D SH DT, Tiva OLRFEE» HEAET 2 & 213, few)id Kibwezi TR
WIHMZ N OIREL2Z % (ELVRAKRD) BEITLIRET 20088 E LV ERELL,
BARBIICIE, WEL TOAHEAITERKATROEAR (BE1 00HM) Lot Tcss
WS, BRI O K 9 ITHHE L TR WIGEIE, BB < 72 o TR @A THIVWEEAR (B
BH1ODEM) ZHEELIZFNRRV, HL, BHEL TWARWEIFEAR S TERNoT
TENFRELZYH, B EbBHICIESEART L5 ICHE L,

i ] =

FE 7. Kiui TR S EAEE - Ve A
HH 8. Kibwezi TWHE > I AIFHE




V6

5 . dey

e,
THE9. AL mEeMEHHEL
T RO EARBOEIA

FE 1 0. M Rk THIVER
FH : BEAZE A T RVRIR

Sk, WRLEOETATETOREEBRAT O AREERH L 2 &, DEAHOEAZ
BT D72 OIS 5 2 L2 8 b & URHIAO /TREMEZ BT 2 B3 5 728

Kiui (£1, 5511, 12, 13) & Kibwezi (£#2, 5514, 15, 16, 17,

1

8. 19) THREBMIZE ULAZFENM L7z, WRIEIOHFHH Y B FURE R L O RAR SR 45 4
s LT o /2 & | Melia volkensii C& UABIEO FEMMEZ G T E & 720,

F=1. kitui

2013/8/27 #FE. SLOIF. RIR(BEFIZEHEL

No |E&EIHAT P At BE X NE i}
1 REEESHT) |B8\7y % E=—)LZR 2 1 2
L2 BN REART). 1BENTY L E=VER. | K] I 20 4
| 3 |BSNBEANT) (V=L 7Y |8 L 2 1 4
| 4 |BANEEADT) [B1\TY + gL 2 1 3
it 9 5 13
MKFE: KituiKEFRINZHEH SN THAHE RN ST
B DERAARALLTCERELTVLSEEFA

S LA DR

FHEI11.

H/3%7>  No.l

No4

FHE1 2.

B/ 5 No2 No3

*2. kibwezi

2013/8/29 8. KZEL 2013/8/30 SLDIF. RIREEREREL

BREYYE) AL wE *E B ;]

(o7} ® E——JLZER 10 2
=077 » ZL 10 2

7% B L 10

4 7% » E=—LEEH 10
5 _|By(Akg) (=) += E=— %6 5 3 2
| 6 |Es (AR 74 + &L 4 3 1
st 29 26 7

B KibweziFEEN SRR
IR :KibwezKEFRBAL DML G 1575

TREEME

X% KbweziFarmer Mo #E 2 FHROBEK

HE1 4. 5 R 2 4

S LA ORI

HE1 6. R FAE DR

FE13. AtLESUIBIRI, A
S N 2R

B 7. & U, B30
v =—/LTHEM, BRRICE &

I ITHER

HE19. XU, -
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(5) BFEARDHESL THIEDOKES

Stk BEREZEE L TV BT, MEENE L HORE LT WS TH 2 BET 5
WERH S, Lo T, 4o HiERIC Kibwezi OFFER CTHRERANIC 3 mTHIER L0 . 1l
Fa50cmTHELxz (F3, GE20, 21, 22, 23, 24, 25), £7=, [k
DORLFRZ Tiva OFRFEE CEMT 5 & 945K Uiz, REOEMEMZIRE OBRIC, Bk X
OBIE# OB HRES 28152 U, Melia volkensii DR CTHIEEZMF L L

TRBIRUN,

3. AP ERE : KibweziiZiEE 2013.8.29E

No. yo— %5 |BRE BIRP RIS (BBt EHS |BIEEIE
[©) 44 32—3  [390cm 300cm 7zl

@ 37 31—3  [355cm 300cm BHi550cm
® 6 30—3  [360cm 300cm 7zl

GH 2 4. @UEHT

N EERNC, BEOE S T IR TR T HIEIZ OV T DERS AR L 7SR (FF
12 Tiva) CEIZESNE (BE26, 27), ZOREIARICRLRNEEZONEZ &,
FLEINLOKIIWESND DB LV NE PREIND ZENOHETNLEEL,
My 7V MA—R NEBITT 52 L &R LT,

HI2 7. AECEN FA-oE FEO
(Tiva HEFER)

G 26. AECENL NN
THEO® (Tiva £RFERE)

(6) &M% DO lE

Kibwezi TLARTICHEA L CW@iA L L (BHE2 8, 29), LENSMHA LT\
T OKDOHRIIBEL I TE D LI ol BRBZLHLI03R Yy MaxEL 21T Thiud
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1.1. Stem growth phenology of Melia volkensii in Tiva pilot forest
[Activities]

To reveal the stem growth phenology of Melia.volkensii, we attached ten manual and
four automatic dendorometers to stem of Melia trees growing in Tiva pilot forest at 31th,
August, 2012. We continued collecting data and could get one year dataset (from Aug.
2012 to Nov. 2013) of tree growth. I detached five manual dendrometers and moved
them to the newly established seed orchard in this time to start a new measurement,
but four manual dendrometers and four automatic dendrometers were remained there
to continue the measurement. About the automatic dendrometers, two individual trees
of four attached trees fell down in the cause of a heavy rain in Nov. I detached all
dendrometers and reset them to another three trees.

[Results]
Seasonal changes of stem growth and leaf phenology were shown in fig.1. The stem
growth of tree No.1 of automatic dendrometer was shown as a representative data.
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Figl. Leaf and stem growth phenology of Melia volkensii growing in Tiva forest station
The line thickness means the extent of fluctuation of stem shrinkage.

There were two times of leaf fall and leaf flushing seasons in one year. The leaf fall took
place during Jan.-Mar. and Jul.- Oct., and leaf flushing took place during Apr.-Jul. and
Nov. - Jan.. There were also two times of stem growth seasons in one year, and they
were corresponded to leaf phenology. Stem continued to grow during the leaf flushing
seasons and stopped it’s growth during leaf fall seasons. The fluctuation magnitude of
stem shrinkage which assumed to be an index of water stress became large in Jan. and
May. It is recommended that these two months are available for drought tolerant
research activity.

1.2. Physiological characteristic of superior and inferior clones

[Activities]

To reveal the physiological characteristics of superior and inferior clones, we started to
measure the leaf phenology and stem growth phenology of several clones planted in
Tiva seeed orchard. Six sets of automatic camera and manual dendrometer were
attached to target clones, and data loggers for soil water and air temperature
measurement were equipped (fig.2).

[Results]

We chose the target clones from Block2 and 3 of Seed orchard in Tiva (fig.3) because of
the convenience of electricity and security. ID18, 27, 40, 44, 49 and ID1, 31, 39, 54 were

| Dendrometer | Seed orchard in Tiva

% 5 Siol water sensor _ _ i
& { Temperature sensor B-1 B-2 B-3

T gate

=] } oa [ o5 | oo

Fig.2 Set up of some equipments in Tiva Fig.3 Location of selected blocks

already selected as superior and inferior clones, respectively, from the previous survey.
1D40, 44, 49 and ID31, 39, 54 were chosen newly in this survey in view of the
distribution pattern. We tried to find the target clones which were planted as neighbors
and easy to set up the equipments. Tree size distribution of chosen clones in Block2, 3
was shown in fig.4.

60000

50000

40000

30000

D?H(cm?3)

20000

w0000 —R-E-B 40840001 - I

cBEEE BB B:BER 2|
P ETEEE EEl E T EEYT Y =4
SERSEcsasERaEalEsaRER &4}

Fig.4 Size distribution of chosen clones. Arrows show the target trees.
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2.6. Set up of PAM chlorophyll fluorometer

[Activities]

A newly equipped chlorophyll fluoromer (PAM fluorometer) was set up. The control
software (Wincontrol) was installed to PC and connection between PAM and PC was
established.

[Results]
LED light sources, fiber optics, cables, leaf clip, etc. were all checked. Measurements of
chlorophyll fluorescence can be conducted successfully.

2.7. Measurements of chlorophyll fluorescence

[Activities]

The chlorophyll fluorescence parameter Fv/Fm was measured and compared between
leaves from superior and inferior clones. The parameter indicates the potential
quantum yield of photosystem II, which reflects so called ‘the degree of soundness’ of
photosynthesis of a leaf. The Fv/Fm value in a healthy leaf is normally from 0.8 to 0.85.

[Results]

The values of Fv/Fm parameter were 0.82-0.85 in all the clones selected (Table 1) and
there was no difference in the values between the superior and inferior clones (three
clones each). We are planning to continue this comparison for the coming year including

dry seasons.

Table 1. Values of the Fv/Fm parameter in superior and inferior clones of Melia
volkensii

Category | Line (address) Fv/Fm ave. | sd.

Superior | 40(23-15) | 0.832|0.822 | 0.839 | 0.831 | 0.008

49 (23-14) | 0.825|0.834 | 0.831 | 0.830 | 0.005

18(23-13) |0.831|0.826 | 0.825 | 0.827 | 0.003

Inferior 31(23-12) |0.822|0.818 | 0.827 | 0.822 | 0.005

54 (29-15) |0.827 | 0.836 | 0.825 | 0.829 | 0.006

39(38-15) | 0.844 | 0.845 | 0.849 | 0.846 | 0.003
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M, FER, EEERE) 2 RRICH SO ERIE (2013$ 11 A~12 AfaE, 1EE
B SEREREE) D9 B, T—FOBREIZHONTIL, IRIERED DT D 22 W T E i
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orchard(2012)1%M, 7 = A, FHHAK, hA L, BERLOEEBVERLE (BE
16~17), HFEOH — N~ A~<—2 KEFRI BB AS—A {E¥EAS—2 & LK
INFIL D DERMPEAED 22 S AU < A T & | AR E O A MITAT - 7=l 5 & Rl &
DLV FELDOEEPCOEIE L TUHEATE /2, b LI 3 D DR PERYEEOKPE T,
D ESERTE 2,

FE17 Tiva seed orchard(2012) D% (REEAMND)
P T AL EDE T E TAESTRZS, FEITE @D S,

ORFERE BT T /LAERL
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e D 80 em~50 emD & Z AICREENEFET LA (2013 4F 11~12 A, (EEEPR, T
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FIE, BROEVIEHFES L ZT0E ENSREMOY 2 — F2MIELTEKRShLTY
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EMy o — N COMNCIER L2 BEOMEEN O/ REMOMERAE ST TIERE~EFET
RETHMTONS LRSS (BEE18~19), b LIOHENELWVWOTHIIE, v =
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Tiva seed orchard(2010) T %
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BE20 REFKRLAMEISEE
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2014 4 6 HICHEMRA ORTERES TN D DT, FEiFERNE L TIERA N Z V7 1
—UNEWEEZ FCTHEELHSITHE L., A THE (BARSDH Y Z [k
THEX) BEOBIEHRH A D200 (BBEIC X A 8igh ik 2 [ahiEd 5 EX) ka2 a35
MAR4A (R4C7, R6C8) 33 L X MTHY (R8C9, R11C12) ® 2 7 v —> At L7z (K1),
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
L[Sz | kaT2 [ISHS T MWAT [MTHIO D7 | GA TSHO | TSEG (MTHI5! S TSEG | MWAT | GATLL [MTH14A! TSE4 | MWAT | GA
0 0 0 2 1 0 ank |2 4 2 ank |4 5 1 1 0 1 ank
5 | RATL TSES | D2 | TS MWAT | GALL | MWAT | GAL2 M9 MARS. S KAT1' MWAT | MTH11| GALL  MWAT |MTH11 MWA TS
‘Lo 2 0 ank |7 1 2 1 4 3 3 7 2 2 6 2 5 ank
5 LIB2S Gavz” MwaT MHIS MWAT | TS| Sko QULEYYS NUUT | TSE4 | GATIT | mmHiaa| NUUT | D2 | TSE4 | MWs | KA
ok |71 MR 4 i 1 SR 2 1 i3 33 40 i3 2 ik
4 | MWAT | MTHIS| SKk9 ™ MARs | KkaT2 | isHS” [y s MWAT TSE4 | ISHO ! KAT4 | ISH2 | GALY | MTI
2 0 4 ank |1 4 ank |4 biank SR 3 1 0 ank | Afank
o | GALL|MTHI1| MWAT | TSE6 [MTH14{ D2 |MTH11;MTHIS| TSE4 | TSE1 | GALZ | KAT1 | MWAT | TSE4 |MWAT| TSE2”| MTHIS| MWAT
0 0 2 3 1 0 2 L 2 1 1 2 2 6 1 1 ank |3 4
o | KATL NUBT' Mws”I MWAT | IsH2 | KAT4 riiaa TSHF7E MTHIZ: GAT11 | MTHI5 | SK6 :MTH# NUUL | SK6 |MTHI5
0 ank | Afank |4 1 1 3 ank |3 1 1 1 ank |1 1 0
S| o2 Tawar | Tsea | kars TN il I SK9 {MTHIS| ISH2 imwarzai TSEE |MTH11iMTH10 JYIGIIN KAT2 | TSE4
0 6 1 1 ki 2 3 2 ank |3 ank |2 1 3 2 3
o | MWaT TSE2 [TISHST Mwar ske” JYIRIES MwAT MTHO | MWs MTH1sa! D2 | KAT4 | MAWT JERSEEME TSE9 | Dz NUUT
1 0 il 1 ank_ ) 1 3 3 2 1 1 1 o w3 ank |3
o | MTHST K2 | TsEe | KABET GaLt” MTH11 | RATT /;15}‘2/ GATIL | GALZ| TSE2”} KATZ | MT) ISH2 iMwaTza! TSE6 | GAT11! TSE2
1| blank | 3 ank _fank | 1 i 3 ank | 4 ank i fank | 2 ank i 0 i 1 i 1 2 0
10| 18827/ GAT11 MTH10| ISH2 | D7 | TSE4 JECNTNE MTH1S | RAJA" MWAT | MWAT| TSE3 | MARS.| S| AR4A JTIIT) MWAT
ank |3 1 0 1 3 2 1 ank |5 2 1 3 fank 0 PR oank
11 MWAT \2ZV8 MWAT | MW, TS| MTH4 ; ISH9 TSE6 | GAL1 SK6 :GAT11 | MTH9 | GAL2 { MWAT | TSE2 | GAL1 : TSE6 : MWAT
7 6 2 [ank 1 3 3 1 1 1 3 1 1 0 0 1 7.
12 MTH11| S GAL1 | KAT4 | TSE4 ISH2 TSE4 | MWAT LY TSE4 | MWAT | TSI KA MT] SK6 : MWAT | MABS’
1 [ank 1 0 1 1 1 6 0 6 [ank [ank [ank 0 6 [ank
13 ISH2 | MTI MTH9  MwAT2a | GAT: MTH9 S TS| GAL2 ;MTH10; MW, ISH9 TSE9 | TSI MWAT IN2ZVE GAL2 | KA
2 ank | 3 3 ank | 2 ank | Mfank | 3 2 5 3 3 ank | 4 1 ank
14 TSE3 | TSI D2 MWs | KA KAT1 i MTH15 MWAT | KAT2 : GAT11: TSE2 : MWAT | MTH9 D7 NUU1 : MTI MWs | MT]
1 [ank 0 2 [ank 6 3 1 1 7 1 3 1 ank i blank [ank
15 MWAT | KAT2 |MTH15; ISH9 KAT4 SEUNRMVINYYS TSE2 | TSE4 | MWAT i MTH15: MW, MTH11{ TSE3 | TS ISH2 {MTH15; MW,
1 3 2 3 1 0 1 4 1 6 1 1 [ank 0 0 1
16 GAT11| TSE4 SK6 ISH2 D7 ‘ i D2 MWAT ;| ISH2 i MARS.: SK9 :MWAT ARZA JENY SK6 KAT2 | MARS.
0 0 2 1 3 1 4 3 2 1 2 [ank 2 1 1

1 fSERATHER
BB v — 40 T R BN EEME, Blank 0 RSN, O BHEA L, 1 1~B0 EEE, 2 51 {EH~100
i, 3 :101~, —#HKEOHFRIITLE2 52 TND, “HEBRTHATR T A — b AVEESERITA,

* ATEOFEAL BT E 7> B AFHRIEE

SE1Z Tiva seed orchard(2012) THT L 7= Wrigss DOFAT
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21), F7z, Wiz TR ZAT o 7B RIZ OV CiE,
o THEREIENMTOL TR Y FHRIEE LR
7o 7B, FRNC FEREOIESTOhZA, OTF®EL
THEFIW A NS L3> T %5, @Tiva seed
orchard(2010){Z 33\ CTHRITEEN D T KD 25 AL B (2 AE [ 23
RO, D2 H8G, FEEIISTESFICELS L, BEREE
LCHETDNENERBDDNENTTCEZ (BE2
2), 72720, FEAEAEUCEE bR & 28546 1.
MEORTE ORI 22 58NN 5 DT, HEFTRE
LEbhs,

EH22 TEEMIILLMND

- RN E ORAT
bz b, OF—OFEfME LT, @ EME% 1RO 2~ 3Ry %l L
TEESTE O A AOBEMA ., 7% LTI ER ORE 2 LETeRAL 8w, @I 72 j 2
DFRBD B DO THARIZB W TIAN T BO LM TIT DI T D IRETE 217V I T E D

DASRE COFTEMMZNE T 2H8EE, © 2@V %227 a—2X 1ramet THITT D
Z L LE L, Ndufa RICHERICHEHHZIT->729 2 TRAIT L2, RBHENNI Ny 7P
N—Z NERA L, WEZRET D720 T VI RA NV ENSEZ, OIZOWTIiE, 4 H~5
A OWZFRAF LIRS OFEFAN EORRERD N D05 8BEE L1 LT, 6 HIZ Tiva
seed orchard(2010) TP/ SN TV D EMH O Z R ERFED BRI X & i h 2 )k
TLHORIWEEDbNS, FiogiEfalEROFRERE (R1) PEETLIZELHEY A7
NEPRDD D ZTOREICRD, @IZHoVTIE, WHEERELET S ETRET 2 LENH
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Table 1 Number of fruits on subject trees in prunning test

Clone  Row - column Status of branch Number of primary Number of fruits
branch pruned branch mother tree Total
47 pruned 9 452 87 547
MAR4A remain 5 8
6-8 pruned 12 464 464
8-9 pruned 10 257 257
MTH9
11-12 pruned 10 441 25 470
remain 4 4

*Primary branch: branch flashed from bole directly.

*MAR4A(4-7) &MTH9 (11-12): pruned primary branches at the position of begining of second or third
elongation from bole. Remain branches were very thin and short.

*MAR4A(6-8) &MTH9 (8-9): pruned primary branches at the position of middle of first elongation from bole.
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BE, BETTF -2V = ) ZA E T HRIKEL, SEETIC V= /) F A B T a2
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