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F1 2006578 OHKBTEICBIT 3 ELAEMOBREFEER L EEZEOEL

(a-1)

Wet wt. (g)
Station 2006.6.17 2006.7.11 2006.7.28 2006.8.15 2006.9.19
Corbicula japonica
O-1 2280 (4) 1.339 (0) 0.802 (0) 0.300 (0) 15.057 (2)
0-2 9:479 (3) 18.566 (1) 15.413 (0) 73.600 (0) 99.220 (0)
K-1 4.975 (8) 1.850 (3) 2.201 (O) 20.967 (1) 29.349 (0)
0-3 20.421 (1) 33.235 (0) 35.525 (0) 110.500 (0) 178.308 (0)
K-2 26.115 (1) 24.578 (0) 22.544 (0) 114.088 (0) 72.856 (0)
0O-4 41.639 (2) 73.499 (0) 44.441 (0) 140.500 (0) 316.411 (0)
0O-5 463.748 (0) 370.409 (0) 189.411 (0) 157.500 (0) 135.723 (0)

Musculista senhousia

0-1 82.269 (0) 160.206 (0) 4.654 (40)
02 128.208 (2) 34.851 (0) 1767 (94)
K-1 2048 (2) 4364 (15)

0-3 7.869 (1) 1.400 (0)

K2 0.419 (4)

0-4 0.020 (100) 0.007 (100)

0-5 0304 (1) 0.410 (2)

Cyathura shinjikoensis

o-1 0.113 (0) 0.092 (8) 0.002 (100) 0.052 (68)

0-2 0.040 (0) 0.058 (100) 0.116 (65) 0.004 (100)

K-1

0-3 0.127 (72) 0.368 (83) 0.252 (30) 0.239 (68) 0.052 (75)
K-2

0-4 0.142 (1) 0.243 (100) 0.088 (49) 0.119 (100) 0.142 (100)
0-5 0.026 (17) 0.022 (100) 0.008 (100) 0.008 (100) 0.042 (9)

Fluviocingula elegantula

0O-1 0.398 (94) 0.042 (100) 1.005 (94) 0.340 (67) 0.190 (100)
0-2 0.056 (100) 0.286 (100) 0.138 (100) 0.004 (0) 0.051 (100)
K-1 1.980 (97) 4.034 (97) 0.007 (100) 1.354 (99) 1.453 (100)
0O-3 0.071 (90) 0.071 (100) 0.018 (100) 0.095 (100) 0.098 (100)
K-2 1.177 (99) 1.079 (99) 0.245 (100) 2.400 (100) 0.835 (100)
0-4 0.084 (100) 0.107 (100) 0.403 (100) 0.057 (100)
O-5 0.211 (100) 1.165 (98) 0.023 (100) 0.004 (100) 0.034 (100)
Assiminea japonica

0O-1 0.003 (100)
0-2 0.018 (0) 0.028 (0)
K-1 0.015 (0) 0.088 (0) 0.024 (100)
0-3 0.019 (0) 0.020 (24)
K-2 0.017 (30) 0.006 (100) 0.027 (0)
0-4 0.016 (0) 0.006 (100)
O-5 0.042 (0) 0.014 (0) 0.005 (100)




(a-2)

Number of individuals

Station 2006.6.17 2006.7.11 2006.7.28 2006.8.15 2006.9.19
Corbicula japonica

O-1 87 (28) 25 (0) 6 (17) 11 (0) 228 (53)
0-2 286 (21) 393 (15) 237 (3) 390 (0) 253 (36)
K-1 279 (34) 75 (32) 5 (20) 319 (9 82 (11)
0-3 365 (15) 308 (3) 424 (2) 600 (0) 536 (0)
K-2 125 (36) 93 (17) 101 (17) 603 (3) 422 (3)
0-4 918 (18) 884 (9) 259 (3) 560 (0) 733 (0)
0O-5 1,232 (41) 1,240 (15) 179 (2) 225 (0) 216 (19)
Musculista senhousia

O-1 928 (5) 1,178 (4) 746 (80)
0-2 2,468 (16) 472 (3) 1,298 (98)
K-1 85 (21) 348 (55)

0-3 114 (12) 11 (0)

K-2 16 (31)

0-4 5 (80) 2 (100)

0O-5 19 (11) 10 (20)

Cyathura shinjikoensis

O-1 2 (0) 4 (50) 1 (100) 3 (33)

0-2 1 (0 18 (100) 5 (80) 1 (100)

K-1

0-3 4 (75) 40 (95) 13 (54) 20 (90) 10 (80)
K-2

0-4 8 (50 48 (100) 12 (92) 37 (100) 17 (100)
0O-5 6 (83) 9 (100) 2 (100) 2 (100) 2 (50)
Fluviocingula elegantula

0-1 82 (98) 8 (100) 205 (96) 61 (79) 30 (100)
0-2 17 (100) 81 (100) 69 (100) 1 (0) 20 (100)
K-1 680 (99) 1,147 (98) 2 (100) 304 (100) 293 (100)
0-3 24 (92) 24 (100) 6 (100) 24 (100) 25 (100)
K-2 339 (100) 397 (100) 84 (100) 617 (100) 187 (100)
0-4 26 (100) 42 (100) 142 (100) 15 (100)
0O-5 51 (100) 311 (99) 6 (100) 1 (100) 10 (100)
Assiminea japonica

O-1 1 (100)
0-2 1 (0) 1 (0)
K-1 1 (0) 4 (0) 4 (100)
0O-3 1 (0) 3 (67)
K-2 2 (50) 1 (100) 1 ©
0-4 1 (0) 3 (100)
O-5 3 (0) 1 (0) 1 (100)




(b)

Wet wt. (g) Number of individuals

Station  2006.6.17 2006.7.11 2006.7.28 2006.8.15 2006.9.19 2006.6.17 2006.7.11 2006.7.28 2006.8.15 2006.9.19

Laternula marilina

O-1 4.945 1.289 0.125 10 1 1
0-2 6.052 44

K-1 0.534 2

0-3 4.875 7.698 2.159 2 7 1
K-2 0.209 0.820 0.934 1 3 1
0O-4 1.936 : 5

0O-5 0.145 2

Trapezium liratum

O-1

0-2

K-1

0-3

1.807 2.647 0.794 1 2

K-2

0-4

1.393 0.276 1

[

O-5

2.183 1.249 1 4

Ruditapes philippinarum

O-1

2.177 0.889 25 10

0-2

2.885 1

K-1

0-3

K-2

0-4

O-5

Moerella rutila

O-1

0-2

K-1

0.766 6

0O-3

K-2

0-4

O-5

(c)

Wet wt. (g) Number of taxa

Station  2006.6.17 2006.7.11 2006.7.28 2006.8.15 2006.9.19 2006.6.17 2006.7.11 2006.7.28 2006.8.15 2006.9.19

0O-1
0-2
K-1
0-3
K-2
0-4
O-5

0.164 0.880 0.004 0.284 0.243
0.000 0.003 0.001 0.007 0.003
0.004 0.092 0.003 0.436 0.328
0.029 0.169 0.003 0.119 0.045
0.000 0.001 0.044 0.070 0.021
0.046 0.044 0.020 0.004 0.018
0.011 0.041 0.002 0.040 0.009
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(a) Corbicula japonica, ¥~ b < T X; Musculista senhousia, 5 b b F R A ; Cyathura
shinjikoensis, > v ¥ a X} U I FF 7 I, Fluviocingula elegantula, 71V 7 F 2V &,
Assiminea japonica, 7 UV a v A, FEIZ0.5mmS 5 WVORED 5 B EE(%)
K7, (b) Laternula marilina, Y WAV HA; Trapezium liratum, 7 X F > h=¥HA;
Ruditapes philippinarum, 7YV ; Moerella rutila, =7 A H A, (c) FDOMO4EMHTE, B
FRIEEEETT,
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WK, B/ L > THRY (L LI Z LIRS
nTWa, EBE, BBRLUZHEREDIIS L oMY E
B EREY . BOHERR FORTFOHEWLORSE

RBEABH-T, RIMOESDETITMA T,

R OB OB EELEMBHEDOE G E £
ELiEEZ26h3,

HEEN TV AFIBEEFEITRBI & RI%EN
OFEKRFABGFT L T 2ERAAYICEEN R EE
BFRIETETFREIND, KEROREEE S OMRE
W biE, KEOEWEFNICIE Y~ b P I0RE
DREVEERE AL, & b b2 T A DBIF
EiX/hEWEMMR D o7, WEDBHIBEILEY E
FIERVERL LHICR-2TnB 0, BEDY <k
VUILEARBNINRRTAOGMICEBEN BB
BETEHBEINS, £, BIERFE) b OEK
HERTHIAB)IOEBEEICEAL, Kb Y
AHA DOHFITEARDOEARE L BEHICEELT
W5 ERIBEND N, BEIZ & - TRISE)IHBEED
KB & FRROWIEIZ /25 &, HEAKDEARKE L L
THIET2Z LI, K NFERTA OHHOYE

WHEFNERT2EE2 b5,

2. EREICBISMEBEUEROES
(D) BREEM

X9 FAEHA
@3E, OlIza7 < EEHs,

B ORBIRELINFEOBEDMICIIERE 2
LOMBBHY | HAEDOEITRT B EEITKE S
{EARE R FRF D Z &M BN TV D, ERIITHE
BIFICL VB EHETTWAR, TEEDORKT
HEPREINEFRORLEEICMIT ZEY ML
BTN T3, HBOBREREIZAIT 7ZE Y A
O—RIZHBYFOLEYEEE RV EEREDOE
TRH B, E2ELREEDIIHBEDFIZIZ LA
EREENRRWED, BEOHEYBE Y EHEETT
BT EIFEELW, —F T, KEEYMET A
BEOPIITERD L5 CHEBYICREFEIRST
WEEZREPROLOBFEL TR, MHlEEOR
EFRAOWEEAETEOMBIIINETLIRVMEET
T&Ef, 220, AL HEBEROBRIIARELZ A
BNEL, EBREEEFAVEEEBOETIZBVLTY
HEOEARRETHLMILEFIRIZEA LR
EEN TV,

BRBEXBN IR RBIZ R > TEOREN
FRRENTWS, KEIZEABITHERERME P
BEBGEEITHY . KB EELEKROFN]
ThHE-DIBEVESHEE LTS, KBFET

IEAERBET~OEBEREY REIFDI D, KiE
NESD OB R TEARR L, EfEUEEROES)
LM
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B. 200743H238 K UR007E44 15812T> 7=, £
722006512 BRICITHERBE T (NB) T2 7 <
EORBRLIT -7z, BEIERBFEFOBIZKEFTIZH
7= 2 1=8920ecmDFEFFELE L7zA3, 4A 1SR IZEE
L=REHZB L Tid, EVBEICAHEMICA- TS
T EEE L TKELE200mE RS 7=, HRE
L 7= 3 EHT100cc R M VIZ AN3% AL ~< Y v THEE

L7,

BEART A FERFIETKRE - i (1999) (2>
72 D100mlE—H —IZR B2 EEAEMT L AN, 3
BRRICL BT THEILER L EBAREETE, I
AR R L, By EEERERVV., 2)E—H—
DKEFKISOmMIZE L, 30%1EEE{L KK % F920mlin x.
Thy 7T —hETEHBLE, ZOB, @andi
7o THBIZRZDERENTE > TWZREEHIIE,

BB KR KZBIM U7z, KE - £(1999) T, =
DFF O X 2 REMOBRERTONTZN, K
MR TIHRELODHEER ed ool T 0EELY A
W, ZORERRAT A RFIZESDREDNREENT
WA, HENCIIRIER W HIBT LT, 2.
CocconeisDFEI %1% Cocconeis R DAEILL L% K ¥
5T ENEL BEEMILTHICHBETE TS
LT L7, EERBERORENT, LY T v 7 2 (0
B wUY MAT A T)TEAL, kAT LIRS
— MERAERL LT, BEITAEMBRIEE A AV 100065 T
1To7,

(3) HREER

W OHR TI0%LA LD HBUEE 278 L7212
FEERAR LIz, dEAOREE LTI L2
7T<wE LTIIEHEDI%LL L % Cocconeis

£2 WTRAOBBIHE TI0%LA EFEH U 7= BERRREEE o HH BUBH T
Place O-1 0-2 0-4
Date 2006 2007 2007 2006 2007 2007 2006 2007 2007
12A20H 3H23H 4A15H 12H208 3H23H 4HI15H 12H208 3A23H 4H15H
Host Reed Reed Reed Reed Reed Reed Reed Reed Reed
Amphora polita 0 0 3.26 0 0 0.33 0.33 0
A. sp.1 0.95 1.21 2.33 0.77 0 0.33 0.33 0.47
Cocconeis placentula var. euglypta 10.95 5.24 3.26 5.75 2.65 10.89 0.66 2.35
C. scutellum 10.060 4.03 2.79 0.77 341 6.27 0.33 1.88
Hippodonta pseudacceptata 0 7.66 6.98 13.41 2.27 1.32 299 14.08
Melosira nummuloides 0.95 5.65 12.56 8.05 11.36 1.98 12.29 0
Navicula veneta 13.81 10.89 - 0.47 15.71 19.70 231 13.95 11.74
N. yuraensis 1.90 1.61 0.47 6.13 3.41 4.62 23.92 11.27
Nitzschia palea 0.48 6.45 0 11.49 4.92 0 4.65 6.10
N. sp.1 9.05 6.85 - 18.60 7.28 6.06 0.99 4.32 14.08
Tabularia parva 5.71 3.63 14.88 4.98 9.85 3729 1528 10.33
T. tabulata 1.43 0 - 791 2.30 1.89 25.08 299 0.47
Place K-1 K-2 NB
Date 2006 2007 2007 2006 2007 2007 2006
12H20H 3H23H 4H15H 12A208 3H23H 4HI15H 12138
Host Reed Reed Reed Reed Reed Reed Zostera
Amphora polita 12.84 237 1.52 0.64 9.66 0.64 0
4. sp.1 1479 1.42 3.04 1.91 5.88 0.32 0
Cocconeis placentula var. euglypta 1.17 0 0.38 0 0 0.00 1.38
C. scutelhim 0 0.95 0.76 4.14 294 0.32 71.10
Hippodonta pseudacceptata 0 8.06 4.56 0.32 2.10 0 0.46
Melosira nummuloides 2.33 4.74 0.38 0.32 5.46 7.07 0
Navicula veneta 1.95 10.90 34.60 0 4.20 4.18 0
N. yuraensis 1.17 12.32 9.13 0.96 10.08 9.65 0
Nitzschia palea 0 10.90 7.22 0 0.84 0.32 0
N. sp.1 2.72 0 8.75 1.59 1.68 2.57 0
Tabularia parva 11.67 17.06 5.32 14.01 11.76 52.41 3.67
T. tabulata 29.57 4.27 0.76 63.69 33.61 17.36 0.46

10%LA EDERRH 272 DITKF, S0%LUEDEHBH 72 b OIEKFRETER LI,
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BHERICEEEMEDOLOREETIHENH D
EVIOIBELDEREEMTDER Lo, TDO—
FT, BEIIMETIEEREILGA - FH LI
LLEBLTRY, FEEEROBHEMIZIIEEE
MOAEBRELEEEZEIATWVWAILEETRBLT
Wi, Ei, 20074 A 15BICERE LR EION,
O-1. 02 TERE L 7= & Tl 3 L= EEBREE D
BHE L A7 RICO- 1 TIREHANC Fe 4y 22 EEHRBE
£2BDZ LMNHEEeD o7, TIIFERZ O
BEEE L, BlZH T EENFHET DB
Dol EMNFERTHDLEELZLND,

FHRORER TH 50-1, O2TEMZHFEN
B<20% % B TER LEREIXA O o7ons,
REBRANZ BT 50-4, K2# S TIEWOTFRAOFED
BELTHELEARR OGNz, £z, 0-2, 04,
K-1TIHI12A DR R TIRK2ICB T 2B EETH D
Tabularia parva=°Tabularia tabulata?® Z L & D HL A
THRRICERT2HMBH N, 3 - 45 DR
ATIO-UZE T 2B L T b D Navicula veneta®®
Nitzschia B T 5 Z & NHER S iz, ZOHEE
BEOEIIIKB OFH L KE, FiES. &
{LERMLTWDELEZLNDN, BIOFRENED
EZxbhB, REWRAERIILATICEBE T 2ERE
ERENFERETHAOICR L THEMNEZIZE
FELTIERREIEEESLCTH D, (HEHE
ERIIavEEORBRESCHEBRHONAES
DEREE DT ENMBNTVD N, BEEEELDEE
BITENE LB L TEXLNIC WA R
BENTWD, > T, INLOEEFHEOETENT
AZRECHEROEHN LB IHEED
BIZ L DR D RRICE L BN D,

WFHUIZ R K, K-2CHE 5 U 7= Tabularia tabulate<°
Tabularia parvaF i3 OEE FTiE¥H%E 5D 51
FREETIZLEIBEINTE LT, 5% OMFEIC
L OHEBHPOINLDERBEE N OEROETAE
BOEITTE 2 REMES TR &N T,
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—IEBEICETEIREW— DB KROEYHEEE
1B 2R —

REB)INERE W — HHERRIZEB T 2EKDOES
PEETHET, EERKETHSD, RKIEDOK
B HERREIIERRRIIB b L= B abnT
W3, 20HERTEORIETE T, REMOBRELE
fbL7z e &5 (FHEIEH» 2006), i, 17RO
EFNNEFA > LA, RIS OREFA~
ORBYHHRBIRBII OB EETH - (BEFIZ
2> 2006), KiF/IDOKE - HAERE L BET D2 L
I, REH - PEOETREETLET) LTEETH
P, KiG) I OHRFR - SAEWFENTFRITD 20,
Fxld, KBINZBT2EAERLE (FAEEY) 04
EBOffALZoRET =X ) U I~0EHA%. EH
BEL L THIRPTHD, AETIE. KB OBAE
EAFLROERIZOWTHET S,

KIEN D EFE2 S FHRICBVT, 200446 H 1225
L (10) TERE L7 BHZ W T, BEFLRAE
EOBEEMIT - WO - RESTEITo72, K
)| LS o B ISR 2 EE - (K VAR IR R TR
THESTONZDIZX LT, THRIRTIRBETEHE
BRFBCBUOEENSEST S (K3, K12), —F.
KBNTH2EDO~ 7 oRXR MR THHY VY
LA N NFRATABERT D, BE - F££(2006)
DEALMILZL DT, ¥v b YT biikic,
A NFRATAFTRIBIZBNTENTENEZET
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AAA FEEEE o THBHREZHEEL, £hic
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canariensisHh LR % < EEHT 5 (K11, K12), %
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7=, ZOFRFE T, WUOHLE TA. beccarii forma 1
NELE L, BWHATC canariensis)33EFET B {HM)
N bD, —F. C. canariensisBNEHET HHADEE
AR ARV AR IR R IR (1.28~2.60%) & Lhik
ROFLRL 22 HEFRE ) (S v b ~HBRIRY) TR ST b
B, KEBNPFEIZA N hXRTSL X< b P2
DOHHAROERMETHEZ NG (AHE - &
2006) . LD LS REAFILAOELKRIZ, =
NH22EOKREEAEAWIZ X 2 HEREY) O A WIBEILIE
Aoi&ENL, BBELTWS ETHREND,

11 KRN TERLEEFLROEENET
BB ER

Scanning electron micrographs of specimens

from the Ohashi River. la, b. Cribrostomoides
canariensis (d’Orbigny), 2a-c. Ammonia beccarii

(Linne) forma 1. Scale bar: 100 u m.



A. beccarii forma 1 & C. canariensiskL . Kig)ITZ1F T2
<. FREMIZEWTH20MARICAREIESE L2 &2
HOHNTWAD (B - FJH 1995), Zh F TR
DIFFRIZ, KB IBHEIZ A 5 SREMBIK DI 532°COD
DOFALHEE LTV 5 & I TE 7= (B - )11 1995,
B - SRR 1998), AEIOBREHER-OGHBIL T, K

WINORELB & Z IS BERLAFEOS T
OB L, REHOEEFLRLAEDOERICES
LTWB I EnTRREND, 5%, KiBNIOBITR
BEOMT 2@ LT, Rl —PilkRom@ER &
UPRORELT &, S OIFHEMICMHEATES LD
LBbns,

K3 KBINCBTDEAERILR - HFEY - KEEEEMOER

Station 1 2 3 4 5 6 7 8 9 10 11 12 13
Depth (m) 66 45 52 21 09 51 51 52 50 53 25 46 11
Ammonia beccarii (Linne) forma 1 54 56 46 6 9 25 78 181 94 126 97 195 91
Cribrostomoides canariensis (d'Orbigny) 1 2 1 2 3 70 50 63 9 30 3
Miliammina fusca (Brady) 1 1 1
Trochammina hadai Uchio 1 1

Total 54 56 48 8 10 29 82 251 144 189 106 225 95
Sample weight (g) (foraminifera) 3585 29.70 2458 4372 3654 1956 2176 27.73 2543 2452 2757 2543 28.81
Split 2 2 2 2 2 2 2 2 2 2 2 2 2
TOC (%) 233 187 190 115 178 134 192 260 170 235 026 436 256
TN (%) 031 028 028 015 022 019 027 035 028 034 004 065 037
TS (%) 024 034 023 022 039 027 043 04 018 034 008 110 044
Mean grain size (um) 39 48 136 40 53 83 48 17 137 13 1257 13 10
Corbicula japonica (articulated) 8 8 7 4 2 3 7 6 4 4 1 2 7
Corbicula japonica (disarticulated) 6 3 35 3 15 4 55 10 75 7 25 1 3
Musculista senhousia (articulated) 2 9 10 21 2 48 2
Musculista senhousia (disarticulated) 15 1 1

Sample weight (g) (macrobenthos) 824 927 857 1109 1159 636 977 989 1045 1140 11.44 579 12.03
Station 14 15 16 17 18 19 20 21 22 23 24 25

Depth (m) 28 49 40 27 10 52 60 44 60 44 16 50
Ammonia beccarii (Linne) forma 1 56 226 212 3 2 281 134 112 67 141 126 94
Cribrostomoides canariensis (d'Orbigny) 4 4 15 34 1 1 2 1 10
Mifammina fusca (Brady)

Trochammina hadai Uchio

Total 60 230 227 107 2 282 135 114 67 142 126 104
Sample weight (g) (foraminifera) 1791 2451 2854 27.26 47.06 2529 20.87 21.54 2019 4701 3045 38.97

Split 2 2 2 2 2 2 2 2 2 2 2 2

TOC (%) 420 480 493 128 182 438 362 374 470 328 405 341

TN (%) 063 076 068 017 016 064 051 057 072 051 065 048

TS (%) 08 074 071 032 041 094 105 076 090 071 060 057

Mean grain size (um) 11 7 8 87 67 8 10 8 7 12 12 23
Corbicuka japonica (articulated) 3 3 1 1 1 1

Corbicufa japonica (disarticulated) 0.5 1 2 1

Musculista senhousia (articulated) 34 67 23 12 44 Il 73 67 51 15 13
Musculista senhousia (disarticulated) 1 7 05 1 5 13 125 16 2 15
Sample weight (g) {(macrobenthos) 639 617 614 1086 1073 530 528 517 553 564 536 5.15

Occurrence of living (stained) benthic foraminifera, total organic carbon (TOC), total nitrogen (TN)

and total sulfur (TS) contents, mean grain size of surface sediment, and abundance of two bivalve

species in the Ohashi River. The minimum number of individual bivalves is shown (one individual =

one articulated or two disarticulated valves).
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Summary of abundance of living (stained) Ammonia beccarii forma 1 and Cribrostomoides canariensis, river
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(TOC) content, mean grain size of substrate, and abundances (one individual = two valves) of Corbicula japonica

and Musculista senhousia on the river floor of the Ohashi River.



4. XBNORBINIASHEATIBRICERT 58
(1 HE

KB THRBIZIX, #FHEH D 2T~ (Zostera
japonica) WAL T 2 B (LU =2 7 = £ L IE5)
BIEMRD, e, ZORFIGEE L-BLIZR>T
ThKKEY) D 2 > (Phragmites australis) SRR T 5 BE
LI UHLIES) RREELTWVWS, 20X
READHDI N NEZ y MIARBICE > TEERAE
BHFTHY ., EHAHORBTSH LTS
ERHMONTNEN, KBNDaT7~vEHE I H
FEODISICFIALTWEDD, EIFEA LD,
STV, ZZTIORETIE., ZhEDEFFTIZ
EDES>RERENS GVWOEETHERT 20N
BHONITEZEEEME L, 3BT, ZhLbD
BHAATMRICEEINTBE, £+ 3 AEH
EORBEZEDI I REMNVEZ D200 TRITS
fed, KB RILQICFET S a7 ) — bR
LEEAEETHLEROAE LTI LT L,
2) Hik

MBLLIaT7<EHLa vl iimEL Ty
Bz, ar<EH LI vVEBIUENGIZEEN
Tebthd —oDFR & Hle U (LA, AR & MES)
CORBIZBWT, FFEHIIX20mD T s
N 2104 E L THEKBZEEZITW, £ 70 E2 b
PUCHER LS BEOEEL L., -/l
AITHBRBEARDOLE % 5mmd 5 VT 10mmBEAL TR
#RL7-, BEREIVFELIHALNITEEDIZ,
Mool MEEK TR, IRIZE® o DIkE,
ZOMIZZ OMAERENICHE LizAREIC>\»T
HEEHE L7,

FREORELZ L7 V- EREBLURHEAE
FETbITo7M, =ELRTES MixZhThek
&L,

S VREEREEIC A EY vy FETEVRH
B E DD, —mBELE ST (ANOVA) THEt L7,
E7o. BEMEREII Yy FNETEVWRH D0
E3h, BREOBREE*L LI, FERE-TAE
58T (MANOVA) TRAN Tz, AFRE TIXednis
HmE o0t Z L2 EMLTWS 0, EEHITIAR
WU Tt 29T o7z, BEEPHREINIZGEA.

DANEF v bORXTITE DD B B O D> post-hoc
Games-Howell testiZ & > THREf L7z, 7238, FHZ MR
2, 7hAEeventBirvET) et B&
WFFTEXFFT L) BREBETIIESITS
ZENARARBBENE4 HHEFENERT D7
O, AREL B RBEFFURELELD
THote, e, T—FETRTaIEHB LT,

EROBEEEEZ L EICENEY Yy MIBITS
215 £ ¥5 3 (Shannon-Wiener species diversity index,
H)Z3E L~

’=— 3 P;InP;

P 3B B H Y MZRIT D iBOEEKEOEE

NEFy NEOBEREBEORELEEX S T R
Z—RC LV RE L, 77 X% —FMOBELEIZ
IFEBOEBERE % B &2 L7=Bray-Curtis similarity
index%, 7 7 2 ¥ —[WOEFEFITIIHEHEER TN
FRAWE,

Bray-Curtis similarity index
=(1— 2|~ 2 al/X+X)) X 100

2l xalIENENTA I ENE Y Y NEKIE
JRMEOBEBE, X,eXiITNnTh~A 7 ant
& v hjERZRBIT 3 EROEIREEOKRT

T DHEFHEATIZ I~ TSPSS ver. 12.0 1% AV

TIF o7,

(3) HEE
PEHMEEC, MAERR, 227 — MR,
FEAERETIIAbETITRMAENTHE SN
(£4), MARKBIZBWTIE, M7 €7 FATIR
WHEOAFENBESN, FTFES M TEESH
EbObLEDD EMBET XTHRHEL TV (R4
BIUXI13a), —FH, a7V — bl#FELaELE
BT, ZhZThefEB I OBENTEEIN, &
34FED D BL20FE I A KIKOLICHE L TWTH
D, ZOELBMED/NERATH-T-(R4),
L FPHREREEICII A Y v NET
BEZENRH -7 (ANOVA, & HIZP<0.001), FHFE
B, FHRERBEL b, HERRE 27—
HE OB XA EZE L7 52 7228 (Games-Howell
test : FHEL, P>0.3 ; fABREE, P>0.8). AL #E
CHAEREH D VL2 ) — FNEROBIZITHE
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BERSE  ovoU—NEE  EMAEE
K13 FEAEH Yy MIREBLE N7 FRICHBR LZAEOER () 38 L UOREAEBEE (b)
RO O FfE I Zpost-hoc Games-Howell testDfE R & R4, MARITIERERE,

R4 BAKBBRCLYEEShIAE L HREBEEOLREHE (mm)

HA HAGQ—F) #HERSE avoy—tidE BRAEE
FTHhIAH Thxq 300
¥ ¥ 350"
—UUH By 71-100
a/vn 71-100
Fak 7a 41-60 41-60
USAH U5F () 21-40
4% AT 71-80 " 71-80
hEYLH Adh 26-45""
HhEYS 26-45 "
IYTOFHE IVTOF 121-300
AYIF T 41-70
Hod8Y 41-60
K55 AFH 411-600 411-600
£3(2) 31-600 31-600 31-600
+RUHRS(3)  81-160 81-160
a5 81-140 81-140
Hhoh# HhThEsp 21-30"
2AXXH AXFx 91-600
aFH IF 71-80
E1S5¥H  E15%F 31-40
IRAYXH LAY F 51-60
NEH Acentrogobius sp. 41-50
EXANE 41-60
FFIHEM4) 16-70 16-100 16-100
INEEGB)  16-70 16-120 16-120
Yant 51-60
Ey> T (6) 41-60 41-60 41-60
—ont 41-60 41-60 41-60
PE =] 41-60 41-60
ITNE(7) 31-130 61-130 61-130
Fiiant 41-60
AI¥URE FH¥UR 41-60 41-60
27%# 9929 21-30
HUAER ETEAMA 6-10 6-10

PREHBS NN LEBHT 5,
‘EI4TALV-O—FEE,
SRS IMHCHEB,
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WERE Q00U MEE TRAER

14 HEAEZy MIHBRLAESEOEEEEL L LIIT s IR Z—FiTic k> T
BONBRE(T)BLUENES v MCHER L& RBOEHEEEE (L)
ERIZBNT, EAES Y MBI D LIS (a— FiiR4ZBR) £ TERERIC
AL, B OITE L O (M), &80 LOI#EIT Shannon-Wiener species

diversity index % 79",

BENA LN (BREAE RV A X fE%k, P<0.001,

BB E, P<0.001 ; AREA#Rvsa 7 ) — Mk
o FEEL P<0.001, E{EEE, P=0.001), HAfEAE
BTEL 2o T (J13),
REREBEOBEIII v v MNETHEE
W3- 72 (MANOVA, Lawley-Hotelling trace=2.08,
P<0.001), & \EZ v MCRIT HE 5T, FEikE
EoHWIEIL, MERETIZY I U4, v ~E,

vyrd, BT, yentBH, a7V — R
TREYV I, B, RT, YenPE FF
TH., FEL#ERETIREY VS, e PE, R
. BRAVKRT FFTHETH-TZ, TNHDOE
HEDS L, YIUut, FFTHA, YeEHED
BEEEICITN OhDOAEF v FOEEEDYE
THEERA LN (RSBR), Thbb, AR
BORBEETHHL I VAIIIOAEZ v b D



HIZHEBE LTV, FFTEBIVVAEHEHD
BAREEL, AEA,#ERETHO22>ONNEY v b L
D HEL o TV (RSBLUEI4), ZhbLlsh
DAEEZ Yy hOMABEDLETRAEEEZIRHEEN
ol

SHREREH) I HAERTI LR LES,

WOTHEAERIENR1.498 2o T (K14), 2> 7
Y— MERIZHREOEN149LE R BIEI T,
SHEOBEBEL S LICITos 5 AZ—5H
THIROMANOVADFER 2 X FTHR-ENE LN
7 (®14TF), bbb, AR, =27Y—F
#E. AHAEETIE., AR TAAEBEOHEE
BHEVLTVARNWT ERbhrot,
4) B
FEEIToHEAERBOEHFEEH 5\ TS
ERFIIABA2ERL Y LIEWEEZ & > TR,
BREH TR, BAEREIZa 7 ) — FNERERSRRES
EELYBLAUFULEEL | FEFICHESEEICEAR
B THDZ ERbrotz, £, HARKEIZHE
LIBEOZ L THAHOEELEL/NVEATH
of=, BT, TONEX Y NOBEBESEDNY T U
TiE, HBREEDIF LA ENED/NERHA(TEER
DTholled, HERKFHAENOKES L LT
FIF LT3 AT R S Tz,

K5 BLHTREOEAKEELZEZENEY v FOMAL
&t TLEE L 7= post hoc Games-Howell test?
TER

P

NERy DA EDE
A4 X 4 oy LS
U -HEE GREASHEE BEHEE

3,574 0.038 0.038 *

£3 0.892 0.587 0.464
LRAUES 0.579 0.644 0.587
FFEg 0314 0.002 0.022
yentvia 0.833 <0.001 <0.001
Eud 0.267 0.120 0.914
Ny 0.329 0.893 0.632

) - FERR XUERS BRI H AL of.

BRINTED D B0 ITHE AR TOHEE
AN ENS, TRHITHEARBIZEFELTWS
BHETHD LB DN, FRiC, i - REWICE
TAKELEBEREOV I VAOHAIEZa 7 ) —
N#RH D WITAEAEROE ITITHEA L s
S Z e h, MERENCITHEA RIRICRE SIEEL
TWaEEZLNTE, £, TRHOEDEL TR
BNOWLTITo TV RMBAETIHIZLAEHR
E3hd, BEINEZHETHLEOMEKEE A
RETHEBINZELIY BEEFES LoTWE
IEMLWFRZAG, KRBERT—%). KB)IOKD
FHE D BV KIBICTETE T 2 A KR % 4 A THAA
LTWaHL0 L Bbhi,

FASHER TIE. BRI ORE R B I3 AE XK L
DbEhots, TOH, MARBEZKELTY,
AEBERICYE L= HE T, REOBREREE
BfIERESEAD Lievwalgttizd s, Lo,
MANOVASH BV M7 T A X =T DRI S LB
D& DI, AR E AEAER L TIIREERS
EIIRES B D20, WEH, BEBEITR
E<ET B L Bbni,

o T, REBINBIEZ L > TRIBN DRSO HED
BUVKBICFET AAREAEE S, 22
— rMEEHIWVITRRESERICREEIND &, AE
HEMENUEINTESHEOVETLIR IS L
Exonl, £, KELEERLEE4 RED
HAHORBTE N HIKT 5720, Th b0/ T
DAEF Y MIAEBLTWARARKEOESE
ERMET U, $iE - SREHEEO LM S MoK E
RICEMENESLETREN:,

5. KEBMNICHIFBKRM MFRAABHBERICE
258

1) BUBIC

KB, FREH L Pl 2SRRI TH S,
KB OWNKIZ, KB LIRS 2IERE S DOR
EWREAR L Pl LM T 5 HESOPERE
KREHE S OPBERKIZLVERENTRY, £
NODBRDNT AL > THEMERKERE .
ARLTWD, FHERBKDOEEDR KA &



T, AP EFRITA DBy PRIZZALTND
ZERMBNTWS, KBNFTOERE, R
STOPEORRBROERICLY ., HBMNEV R
F—REZRLTWHWE LBbND, KFETIL,
FOLI)RAKBRBEIZBWTE N NEFRTA 24
BT3Z Lo THBEERICED LS BN
E2bNB300RALNITHIEEZENELT
W3,

(2) REEHhBEE

KGRI ORI, 15psufiii D SREHRE K, 20psu
A% O hEREK, 25psuk il X 5 PHEERB KO EE
T TWS, REMREKIZ., THERORICE
I, PHERKIT, FENBR & ITHENR
RNUHDBERICH D,

BB, BROB T RV AL - =V H
A - BNARTHAA 22 8) 2 BB LRRE %
B, FOTIZRR Lo - MRHEHARONS,
ENOLEBOIWT, S hIERHTA N~y MRIZE
2> TW3B,

(3) REHE

FAEHE AL, AR AT O #B P HE KK T R MDA (Site
A:35°27.122°E, 133°7.528°N) Th 5, FEL, 44
NHIFIFIAMBTIT 72, MECBRERBLIVOY
TV TR, AxXa—REAL T TIToT, BE
BIOH T Y T OKET2~3mTH D, &b b
X2RHADERBY TV 7L, ER6ecmD Y 3 —
ha7Rt7EFBE N FFRAL =y MZELIAA
T -7 (BE 2-3), £, #HBEDHAEHL. KR
T I IVNRATTH T Y T EITV(BEESS.6).
WEBICEDRo7=%, ¥EIL, BWEITo
(4) BRER

1) 4H30H

Z DR TAH b ¥ RAH A (Musculista senhousia)
13, AEAKBEOEEDIZFEAL R, <y &
RLTWE(EE2-D, A b RS =y bOT%
BHIT 2 &I ICKEBDOBKZ2 ek & MH
L7 (BH2-2), £ AW LR N XA Ty
FOBICIIBREORERRA LN,

2) 6A3H
AL MERTA=y NI, =0 RRIZEY Ex

0. = vy FOREERD GHEEHRICEFI L TW2 0
BEEINTZ(BE2S), £/, A% X444
(Mytilus galloprovincialis) DINANRD bhi=, LT
XA TA1E, WL RBIZONTEL LN AEHM
22 (BH2-5),
3) 7THI8H
FMIERTA=y MI, =7 FRIZEEY £A
STWA(BEE3-1), £72, 2TV F A HA1 bEERIC
Hoibd, RN IERITA<=y NOTEIBHITS &
HemTIRAO BRSO NER L (BE
3-2), £, BB LB N RERIAL <y bORIC
HoNPBAORERIX. 4H30BOBRARLY B
B oTW3,
4) 8H2H
REIERTA =y ME, =T FRIZEY £
S TRV (FEE3-3), FEKZEMMBRALNS (BEE
3-4), LAY XFATARXDEVLONRI ST,
Fo. WK, WENZH > THRICEZREZ S0
RO LTy,
5 9A19H

RE MRS =y b, R0 T L FRIZED
ERoTwan, ThETLYREETHLWVWE
H4-1,2), KB b bXRTA OFBRIZREAHRD VB
STNBEIEHALND, ETo, ATHXATAIL
FEAERBNRL ool FIRICIZMERIZIL, 2%
DKM SFRATA OBBHBEI N (FEHS),
FTERIZ A & = ik 0 Bk % & T UL RD o 88 HI 56
135 A OB L RERICER Sz,
6) 10A11H

BN RTA<y MI, FHERIZRY, =V~
FROERITA BN AN (BE44), K N FFR
A<y FOTEIEHITZ LS5emTFICBAIZERL
ERESOHMEYSEDL L (BE4-S), £7-. H
BIPER N FFRTAwy FOBIZALND ERE
ORERIE. THIRADOBERIRFLY b EHIZEL R
S TWB, FRIZA BNk o Bk % & e thim
DTBHEILSE A OBE L RfICBR S h,

5) FEFFRAHTLOERER
KHAE) I D% (Site A) IZBITAR N FXERH A~
v hOEERB OGP HERE, RISIRLE, &b



FERHA 7y FOREBETIE, IZLALEKRME
XZAHA THREND, 4AKRDOY 7Y 7T,
Y= b ¥ 2 (Corbicula japonica) WO T RN L E
FNTVWAR, ZNLUBEFE2ERLTHRY, A
SHXAHA1L, 68 LA~TAETELEENLTY
5, Lol SALRBTAE EH L TV 2LV, 100cm’
LODOEBIZHRE LSRN FXATA OKRERIL,
4R K ETA PR TIL30~35gD LLEAYIK\ ME % R
LD, FNLNTI0~45gTIFIE—ETH D, —
5. 100cm’34 Y OREEEIL, 4AMNBI0AITHT T
BMERNZ B B, 4H EKiZix, $91000f&E £, 100cm’$
ST b DA, 108213925087, 100cm’ E TR
LTW3, TAXRNG8H EAIOREIIX., T Rns
WML T3, vk AT OEHHZREIX. 48
M H10A AT THEIMERIZH D, 100cm’S D DOfE

FE LSRN TH D,
6) FEEFXHLTY FOTOHEREY

ZZTIiX, 4A30R 10NN BIZERL &
070430A-Mu= 7 & 071011A-Mu= 7 {Z DWW T EC# %
T2, Thb2ona7iFiERMETIT I VT
ET-oTW3,

070430A-Mu=a 7ix, a7&65cmDy a—hra7r
ThH 5 (K16), KEDHH8mmE TIEA b hFRHY
A<y FT, TOMBIIFE N bFXFATLDEARER
BAHEH THR I TWD, TOTMIE, ESH
10mmD BEDREHBY N A OND, SHIZED
TR T, BES15cmBEDKREAD KX # &1k
BB H DD, ZOHFEDIL, FhIFRATA~=
v NBRBBNRWREROHETEY L A TH 5, Th
XV TFALTIE, L% » kIR~ R E R THERK

a 45

E a0

[

S 35 \

2 3

2 Musculista senhousia
2 3

2 20

= 15

= 10 - Corbicula japonica
g

&

/ Mytilus galloprovincialis

P d

April May June July August  September October  November
a 2007
S 1000 16
3]
S 14
S s Shell length| | &
= 12 ®
] =
S 600 (10 =
3 g B
g <
g 400 -6 B
£ —~
> 3 - 4
E 00 Population g
3 2 S
= o , - : 0
April May June July August  September October November
2007

15 KH)IR QI (Site A) (2331 5 E BB ORRHTRE R



INTW3,

071011A-Mu=2 71X, =7 R6ecmD T a—ha7y
Ths(K17), REITIFT070430A-Mu= 7 LY HE
LIzAR N b ¥ERAHTA D=y b BHBND, EDOTF
L, EX4cmO BAOREHBEHN A LN D,
EHIZZEOTMTIE, BEOAKRK 2&0HD
Bhbid, TOHEYIT, BAERTMN, Kb
FFRATA=y FBHLIRVFROHEEY & [F)
HThHob,
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Ohashi River is a brackish river of about 7.6 km length, connecting Lakes Shinji and Nakaumi in Shimane Prefecture.
Project plan of widening the river and dredging the river bed is now proceeded for flood control. In this study, we
investigated distribution and population dynamics of the two dominant bivalve species Corbicula japonica and
Musculista senhousia for a long time and discussed their relationships with the dynamics of saline water. Field survey
was conducted monthly at the stations in the rivers from upstream to downstream of Ohashi River and Kensaki River,
which flows parallel to Ohashi River, from November 2005 to August 2007.

From the results of biological data analysis, distribution and population dynamics of the two dominant species were
elucidated. Degree of incoming saline water into Kensaki River was less than into Ohashi River. The biomass of C.
Jjaponica was larger and that of M. senhousia was smaller in Kensaki River. It is suggested that the distribution of the two
species is closely related with the dynamics of saline water. The river section proposed in the river repair project has the
dredged river beds, especially dredged largely in Kensaki River, where shallow water depth of the river beds are
prevailing. If saline water more frequently reaches along the river to the upstream, the distribution and population

dynamics of C. japonica and M. senhousia may change from the present status.
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The wind-generated electricity attracts attention as a natural energy, but bad influence to avian such as the collision
(bird strike), the destruction of their habitat and migration route is concerned. Hokkaido is one of the most important
wintering ground of the endangered raptors, such as the Steller's Sea-eagle and the White-tailed Eagle. 9 cases of the bird
strike of the White-tailed Eagle have ever reported.

We recorded the state that eagles came close in a windmill and analyzed using three-dimensional mesh, to examine
the influence of the wind-power plant. _

The Steller's and White-tailed Eagle which penetrated in a “danger zone", defined around the windmill, amounted up
to 6%.

The difference by the operation (rotation) of the windmill was not seen.

A tendency to fly at high frequency in a domain of the right and left front of the windmill became clear.

We performed patrol in the institution, but were not able to find the carcass. Because the dead body may buried with
snow, or carried away by an animal, the frequency and the time for patrol have to be reconsiderd.

Because the construction of the wind farm is thought to be continue in Hokkaido from now on, we investigated the

wintering situation of the sea eagles, where the consideration to the eagle seems to be needed.
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It has aimed to reveal the meaning and effect of preservation of Medaka (Oryzias latipes) specified for threatened
species which ascends to the paddy field in this research. In this investigation, the amount of growth of Medaka
which have grown in the rice field, shallow or deep still water region was measured. Moreover, the amount of the food
resource and the stomach contents that influenced the amount of growth was analyzed.

As aresult, the amount of growth of the population which have lived in the rice field between the day was the largest.
The difference of the length was about Smm compared with one which have lived in other water at the maximum.
However, the amount of the food resource was the largest in a shallow still water region. This result did not support the
result of the amount of growth between the day and the length. Cyclopoida whose number of individuals was the most in
the each waters was not so used. The phytoplankton, insect fell, larva of Chironomidae spp. and Daphnia spp. showed the
tendency to be used more. However, the sample of the population which have grown in the rice field was few.
Therefore, the difference of the food used in the rice field and other waters was not able to be clarified.

The meaning for Medaka to go and live in the rice fields can be thought as to enable to grow larger in a short term

and bear more eggs. And this may help to maintain the number of individuals more safely.
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To achieve the sustainable conservation of Kerama deer and their habitat,in the project we have been carried out the
investigation of Kerama deer and their habitat of forest ecosystem together with the children in Kerama islands, Okinawa
prefecture. In second year of the project, we emphasized environmental education in elementary schools in the islands,
cooperated with the Zamami education board, Aka and Geruma elementary schools and regidents. Our researcher
investigated the ecology of Kerama deer, and school children investigated feeding behavior and distribution of Kerama
deer, bird distribution and seed production. The results of children's researches were presented at the 44th meeting of The
Biological Society of Okinawa and at the 40th meeting of rural education in Okinawa. The information about children's

research is also presented via the internet within and beyond the region.
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Genetic structure and extinction risk assessment of the endangered salmonid,
Sakhalin taimen (Hucho perryi) in Hokkaido, Japan

Japanese huchen Ecology and Conservation Research Network
Kaneaki Edo, Shigeru Kitanishi, Itsuro Koizumi and Kazuhiro Nomoto

BEICDHERT DV T BEEA P VIIERERRORKATHY, FFL v FY X b THER
fEtRfEL LTSN TV D, AETIEE, BEICRBIT S MV EKEORGHHEEL, I b=
v KUY 7DNADOESEEEFIOFERICESERL NI LE, ZhickY, REBEEHEANG.
XV @EGeA M UREROSIRNAREE 2D, MRITIE. JLHE R4 BT 2 19fEFERR241 AR
DWTEML, I b3 F) TDNAD3RIEFE (Cyt-b, ATP-6, CR) IZDWTHEH,678bpD
—J T RAERIRoTE T A, CytbRUATPOIZ BN TEI DD T o Z 4 IFRBHENE, —h
b7 aZ A FHORBERESR. AMOVASDHER. G, LEED A b v EEHIT4 -7 (BK
W, AR—Y 7 WE, REUREE, KEPE) (o0 o, BRAHIES S22 — 2B LTHWEIEMN
oML igolz, £ &7 7 AF —NIZBWTHEGHEMOSERKRENZ ERRENTE, —F.,
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AR LB OBRKRSIE. FAE LTI NETERY, £, BEEADEKL E
GHIZARMED b | MEHDEIR S A EERIC OV T, ABIBIMRER % Ei LEEEEY 1 Aok
K572 L, SHEHEOOOAFHRREREDIE  EENABETHDLELLND,
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ENREKEDORAKETH D, »OTHE)IIT2.1mD
A MUREEINRE VI REELH DM, BETIE
ImZ B2 5EELHTH D, AT B ALY
Y R TFEIIBEE. RHEMCLERBL TS (K
1966, VY= ab 1974), BN T, 22D
THEZEREETFRO—BMOKBKIZHLERE LTV

2, Zho OEEBIIBEICHEE L., REIERO—
HEUCE&ME R BB OMAREINT
VWD O(HEE 1957, EHS 1976), A U BIZa—
SUTREBIZIES L, AELSMZ, XY T
H$ BT BT L—NA MY (H taimen). ‘ﬂ%ﬁ?l_l:‘ﬁ
DagFA4A4 vy (FxF) (H ishikawai) . HFIL
EWROER (H bleekeri), FFU)IlOT—~1 (H
hucho) DAFENE BN T3S (Holcik et al. 1988),

1) SCE/T AL SO X X & B3-2-2

2) bl KRR FBEHERIR A AT IERE AL i ALK AL 1054085 T B

3) AbHEE RFEREGERSER AR AL T IL X L1054 ES T B
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Y 7DNAIZBE T 2T E B 2257,

2. Bk

FRATIE, 19944 AR E L CUNE LT & 7z, g
EANTESMIREERT D 19E R (Z)l, WE
N, BRI, o)l BRI R, 3%
BN, REBII, BB BB, B RE),
. KA, EwERI, RN, BED A, g
BN, ) 241EER USMVEELEREE (BT
FELAAY) HEEOY TN HONTER LT,
ST VRED T DICEE (A, HR) 2L
T-BRIIT, BEED —E DA EZRER L, FERL#ES)
I LT L, RIBINERET HHEE
IZIE, 12DEIIRDB2RIDOH E L, RI—XHAD
FEDRER 5 & 13 O N IRBE DR 722 5 IR0 A % Bl fE
BEFROY L TAE LT oTz, BELEY T
1399% =T % /) —/VTCIRTE L. DNAfIHZ 2729 £
T3CLLF TR7E L=, DNATHIZ, 7r7+—FK
¥ Ly 7 A (Chelex 100, Bio-Radtt) &AW TE
Zipote, HhH L7=DNAIF300pL OBHIKIZES L
ICTHRF L,

9, EFEEFARRTIOE LR 01,
I b= FY 7DNA (mtDNA) DATP7 —¥H 7 2=
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ATP6 B LT Cytb FHEICB W TERMER SN
oo, ZO2ODMEEE DB OBITIZ AV,
RY AZ—BESEHRE (PCR) 1TV, ATP6
(533bp) ¥ &L U'Cyt-b (625bp) D2 D> DEEF
(1158bp) DHWIEE I Z 72 >7-, PCRTS T A w—L
L T. Cyt-bid5-ATCTCCCAGCACCATCTAATA-3'%
& W 5'-CTTGGCCGATGATAATAAATG-3' % F >
ATP6IIGiuffra et al. (1994) 129> 7=, PCRIZITH—
< /%A 27 Z— (PCR thermal cycler SP; Takara) %
vz, PCREGIE, MEEF & B, 0.5unit Taq
polymerase (Ampli Taq Gold; ABI), & 75 A v —%
0.5uM . 0.2mM @ dNTP. 50mM @ KCl, 20mM O
Tris-HCl (pH 8.4). 1.5mM®MgCl2, 0.5-1uL»DNA
RiR, BiikEMZAFH20uL TR 2 o7, BESL
ik, £994°C145 CTaqDEMALE R Z A o 7214,
94°CAF—T =— Y » JIREAF -12°C40H D TR
Z35EHEVIR L., BEBIC2CIODOBEREERZ
polz, T=—U7iREIE, ATP6, Cyt-bZhE
N57°C, 59°C & Lz, PCREMIX, PEG/NaClFIR %
PV THSL L, ABI PRISM BigDye Terminator ver. 1.1
ERNCH A INS—I T AR Lot HE
BEB DR EIZIZABI PRISM 3100 Genetic Analyser%
=,

HEBGIR (~NTr A7) ORHEIZIEDNASIS
ver. 3.5 (HITACHI) #fw/=, Boninrn¥
A 7ORBEEEBRE T VO HEICIX
MODELTEST ver.3.7 (Posada and Crandall, 1998) %
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v (H taimen) DIEN, 77FIRE v I R

( Brachymystax lenok ; DDBJ accession number
AY862339 % U'DQ086216) # v 7=, EFEIZMX.,
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B2ATDRy NI — 7 HEERE LT,
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¥REE (nucleotide diversity; =) ZZH L 7= (Nei 1987;
Nei and Kumar 2000), $£7=, dL¥EEICESIT A b Y
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B (AMOVA; Excoffier et al. 1992) 28 Z72-
7o AMOVATIZ, EF#EE BANE, 48— 71,
REWE, KEED4ODTN—FITH5T. DI
— 7. N —TROEERER. MEEBENOME
KR, D3>DRERE TR 2 E L 7=, BIZHISL
DEEZ LV EMICBET 220, FEKEHT
DBIEHI 5 {LARE (Fsr; Weir and Cockerham, 1984)
EREHT L LB, BEHERIIOVWTHEY
DORRE (Exacttest) ZB T 72 o7, TN HDEH T
3, Y I EDI B LD IE R D2 AV
77 Exact test Ci3# Y & L D[EI%E % 10,000E & L=
VYo7V ZEERG, BonkBRICEY—
gy Ry T7 zu—=#IE (Rice, 1989) %
BIRoTe, THbDMEHTIZIZARLEQUIN ver.
2.000 (Schneider et al., 2000) % f\ iz, BIZAIEE
Hit & MERAEERE L ORREIBET 20, FEREE
Iz X AFEBEDZIE (Isolation by distance, e.g. Wright,
1943) &R 7z, HBEMEDOKRE D= Mantel test
(Mantel, 1967) %3 Z 72\, # v i& LE$i310,000
[E] & L 7=, Mantel testiZ IXGENEPOP web (Raymond
and Rousset, 1995) ® 7' & 77 AISOLDE% F\ 7=,
BEDEFHREBOFELALPICT D7D,
Mismatch distribution test (Rogers and Harpending,
1992) #BZ72o>7z, ZOFENTTIX, AMOVATHW
742D ITN—=T 2R\, FEIN—TIZBNTBEIC
B A XOZBWREMBEZ > THWBEI 2 &
To I 2 TWBFE, WO 52O EHEE LIz,
FEHTIZIZARLEQUINZ FiVY, & 7 N— IOV TS
BERTE AT > 1o, [EREEY A X2 (1)
OWEIZIL, t=c /20 AV, niIBRERELR
T LxL, TNETA bYDOERKREREOHEIL
BEINTHWRNWZ L0n, TGOV RAETH
E SN 7= ZBRERE (0.5-2% / 10075 4E) (Wilson et al.
1985; Smith 1992; Martin and Palumbi 1993; McKay et
al. 1996) & V>, ABFFE TITZEMREREKA1-2%/ 100
FTELLTHEEZBIR2T,



Position

Haplotype 17 284 469 524 745 751 845 937
1 G G G T C G G A
2 . . . . . T . .
3 . o . . A . .
4 . . . . A
5 . . . . . . T
6 T . . . . . .
7 . A . . A . .
8 . A T . A . .
9 A « C A o
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REDF
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Ms AFET N—T
K2 ~Toa&ATHEE
M7 7oRBIIRA— 7Tag& A &, BFE
Y I EETRT,

3. BR

ATP6E & U'Cyt-bDIE EEFI & I E L= 4R, 82
DREBHRY A FBLU9DDONT B ¥ 4 THBEH
Ehiz (H1), BEBHBRIA MO, hFUTy
va v (@EAL) 332 T. R VA=Y ar (I
) X520 o1, 9oDANTrE A TD S BTOIX
BEOBEEBETRWIZEINEN, 2201 BER/ES
ONTag AL TR0 (K2, Wi BRI, &
AiEEBWTER L2 /e 2 R3ICRT, REH
DOFERNL, NTad A TIIHBRRI TR E—%
LTV, Ry NU—JREERLEER.
Tu A 1P MNIVEEER THRE L =T AR
ik (firework radiation) #/R L7= (X4), ZDORER
Mo, NTad AL TIRR= v 7 247 (LR
NTadALT) ThHrEEIZLND,

ZEEBHONTO 24 TEEER L UOHEESE
Eix., £, 0-0448, 0-0.0011C, &K T
NFa B A TERREN0.736, HEELEEEH0.001272
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FEOATN—TH THERR LY T X & — 2K
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BloTwW3, 7 5~ (Oncorhynchus masou)
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(Kitanishi et al. 2007). > a¥ 4 (0. keta) TiEdL -
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DA N OBBHIRSTED60.5%NBRNIZENTE
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7=, AMOVA. Fg X UExact testDFERN 5 |
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NOBEERE KFR) BBV TH, SEREATH
LT EBHLMNLR ST, AMOVA, FDfEILE b
ZheEgmE <. 29 LEEEFER oS bit. 57
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280,000 AT B A O SR EMMR H o> 1= 2 &0
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We investigated the genetic structure of endangered salmonid, Sakhalin taimen (Hucho perryi) , in Hokkaido, Japan.
Direct sequence of mtDNA (ATP6, Cytochrome b and Control region, total 1,678bp) was analyzed in 241 individuals
collected from 19 populations covering the entire range of extant populations in Hokkaido. Nine haplotypes were
observed, of which two were found only in single population. Genetic diversity was low within populations (haplotype
diversity = 0-0.448, nucleotide diversity = 0-0.0011) , whereas genetic divergence was high among populations (average
Fsr = 0.641). This strongly indicates restricted gene flow among rivers and/or genetic drift due to founder effect or
bottleneck. Hierarchical analysis of molecular variance (AMOVA) revealed four clear regional clusters (The Sea of
Japan, The Sea of Oshkosh, Nemuro Strait and Pacific Ocean groups) . In addition, demographic analysis (mismatch
distribution test) indicated that two of the groups (The Sea of Japan, The Sea of Oshkosh) would have experienced
sudden population expansions in 98,000-280,000 years ago. Because of the strong differentiation and unique

evolutionary history in Hokkaido Sakhalin taimen, each population should be treated as an evolutionary significant unit.
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Kuril harbor seal distributes the eastern Hokkaido, Japan. For the species, the individual identification of the seal
using photo-identification is useful. But these data had been sprinkled. The purpose of this study is to collect these past
data, build the collect control, and gain the seal's life history parameters effectively using a new digital database system.
We collected the data of 1974-2007 by communication of E - mail among researchers,meet and discuss directly, and the
actual field research. We input the database the total 316 individual seals from 4,000 photos. As a result, we were able to
gain these history parameters; life time(maximum age for females was 33 and for males 26 years), frequency of birth(the
adult females producing a young nearly every year more than 20 years), and local movement (six pattern from 28

individuals).
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Elucidation of the colonization of introduced Timaliidae species in Shikoku district
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We attempted to determine the distribution of the Red-billed Leiothrix Leiothrix lutea and the Ashy Laughing Thrush
Garrulax cineraceus which are the introduced birds that have recently colonized the island of Shikoku. Observation
records of the Red-billed Leiothrix and the Ashy Laughing Thrush were collected from documents, interviews, and field
surveys in the Shikoku region. A distribution map was made based on a third-order mesh code showing the points where
each species was observed. In addition, the bird communities of the breeding and wintering seasons were surveyed at
several research sites inhabited by the Red-billed Leiothrix or the Ashy Laughing Thrush to try to determine whether or
not native bird communities had been influenced by these introduced species.

Two hundred and one records of the Red-billed Leiothrix were collected. These records show that the Red-billed
Leiothrix has been recorded at the foot of Mt. Sanrei in the eastern part of Kochi Prefecture since 1999, and since 2005 its
distribution has expanded to the mountainous region around Mt. Tsurugi which straddles Tokushima and Kochi
prefectures. Furthermore, the Red-billed Leiothrix was observed at Mt. Ishidzuchi in Ehime Prefecture in 2006, and at
Ayakawa-cho in Kagawa Prefecture and Mt. Higashi-akaishi in Ehime Prefecture in 2007. These findings suggest that
the habitats of this introduced species are discontinuous, expanding like flying sparks.

On the other hand, 66 records of the Ashy Laughing Thrush were collected. The first recorded Ashy Laughing Thrush
sighting in Shikoku was at Ainan-cho in Ehime Prefecture in September 1998. Recorded observations of this species
have increased dramatically since 2000, with its distribution expanding over a wide range, toward the southern part of
Ehime Prefecture and the western and central parts of Kochi Prefecture.

At the research sites with high densities of the Red-billed Leiothrix, no decreasing tendency has been observed in
possible competitor species such as the Japanese Bush Warbler or Parus species. Furthermore, no places with a
particularly high density of the Ashy Laughing Thrush have been found in Shikoku, and no possible competitor species

have been identified.
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Habitat use of endemic crucian carp ‘Nigorobuna’ in south basin of Lake Biwa

Lake Biwa Fisheries Research Group

Takeshi Yamane, Yasushi Mitsunaga and Kazuyoshi Komeyama
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X 1 Geographic distribution of listening station in the
south basin of Lake Biwa
Closed circles indicate listening station and the
monitoring receivers were arranged dividing four
areas. The habitat use of the fish were estimated
the location where the fish occurred.

Tagged fish Fork Length Body Height ~ Caudal Peduncle Height ~ BodyMass  Release Sex Maturation
D {crm) (cm) {crm) Kg

CAGI 354 110 41 0.80 24. Apr -
CAG2 341 120 43 0381 24. Apr Fernale O
CAG3 400 140 52 1.50 24. Apr Female O
CAG4 305 93 31 0.60 30. Apr Feraale O
CAGS 330 112 43 1.70 8. May Female
CAG6 350 10.7 41 095 8. May Female
CAG7 438 140 43 1.60 14. May Fernale O
CAGS8 420 108 45 115 14. May Female
CAG9 354 101 39 090 14. May Ferale
CAG10 330 131 47 095 17. May Male
CAG11 398 109 41 115 17. May Female O
CAG12 345 100 32 0.70 17. May Female O
CAGI3 385 10.8 43 1.00 17. May Female
CAGl14 315 99 36 065 17. May Male
CAG135 396 10.5 39 120 22. May Fermale A
CAG16 20 10.5 41 120 22. May Female A
CAG17 351 106 38 030 22. May Female
CAG18 340 98 37 175 22. May Female Py
CAG19 430 93 39 0.70 22. May Male
CAG20 336 93 31 0.80 29. May Ferale
CAG2L 372 100 40 095 29. May Female O
CAG22 389 112 44 115 29. May Fernale
CAG23 354 96 38 0.80 29. May Fernale
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X2  Horizontal distribution of tagged fish after release
in the south basin, based on recordings at
different receivers locations in each period.
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Round crucian carp Carassius auratus grandoculis is an important fishery resource, which is endemic specie in
Lake Biwa, Japan. Presently, the catch of interannual variability is rapidly declining in the south basin of Lake Biwa
fisheries last decade. Managing this resource, we monitored round crucian carp using a acoustic telemetry from 24
April 2007 to 3 July 2007 to get a scientific understanding their habitat use in the south basin of Lake Biwa, which is
known as the spawning area of the fish. 23 of tagged fish captured by set-nets were implanted with acoustic transmitter
and released in the south basin. Monitoring receivers were arranged around shore to monitor their occurrence. The
tagged fish frequently appear at monitoring receivers near the release and afterwards moved also to other areas. The
occurrence faded away in beginning of June. The results suggest that after spawning, round crucian carp migrate toward

offshore in summer.
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The effects of foraging by sika deer (Cervus nippon yesoensis) on the vegetation was studied on October 2006, June
and August 2007 in Akan National Park, Hokkaido, northern Japan, for ecosystem management. We investigated the
diameter at breast height of trees and the cover of understory species at each exclosure and control plot on the seven sites
established in 1995. The estimated deer density in Akan National Park decreased from 27 deer/km? in mid 1990's to 13
deer/km’ in early 2000's due to the population control. The basal areas of all exclosure plots increased from 1995 to
2006. At the control plots, the basal areas of the evergreen conifer forests increased gradually, on the other hand, those
of broad-leaved forests decreased. Fifty recruitment trees were observed at the exclosure plots and seven recruitments
were done at the control plots in 2006. The cover of Trillium tschonoskii and Trillium camschatcense increased at the
both exclosure and control plots from 1995 to 2007. The flowering individual of Trillium tschonoskii was found at the
control plot in 2007. The basal area, the number of recruitment for tree species, and the cover and the number of

Trillium sp. were important to evaluate the effect of deer population control and the response of vegetation.
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Distinct evergreen broad-leaved forests prosper in the southern temperate East Asia. Modern industrialization,
however, has resulted in vigorous exploitation of these forests. Most of the forests in southern Japan have been lost
since the 1950s. In Aya Town, Miyazaki, a sizable forest of 2000 ha has been preserved on the steep slope of Mt.
Ohmori. To enlarge the forest area, a restoration project has been set forth since 2005, by replacing surrounding
coniferous plantations with natural forests. Numerous creeks of various sizes flow out from these forests into River
Aya-Minami and Aya-Kita, and ultimately pour into the Pacific via the Ohyodo River. We performed a hydrological and
ecological survey of these forest streams as a civil activity to recognize the preciousness of the upstream forests. The
flow rate during the low flow season was significantly affected by the vegetation type of the catchment; higher in
catchments with more natural forests than in those with more coniferous plantations. Water quality showed no
particular difference. A comparative benthos study revealed that the density and biodiversity is slightly higher in the
natural forest stream. Species composition also showed a difference; larvae of Lepidostoma species occurred in higher
frequency in the natural forest stream, while Heptageniidae occupied a large portion of the community in the plantation
forest stream. The entire plantation slopes had been logged before planting coniferous trees. The variation in the

stream ecology may have been caused by the differences in following litter supply and sediment disturbances.
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To predict suitable habitat of Japanese Giant Salamander (dndrias japonicus) for conservation planning, existent
distribution data were organized by 1)hearing, 2)questionnaire, 3) literature, and 4)field surveys in Hyogo prefecture. We
collected 610 disturibution records between in 1937 and 2007, and calculated Jacobs's Electivity Index for three
environment variables, elevation, slope, and flow accumulation, which would affect habitat condition. The suitable
habitat was predicted by making an overlay map of these indices using GIS. This result suggested that there are many
suitable habitats in upper and middle reaches of Muko-river, Kako-river, and Ichi-river system, and upper reaches of
Maruyama-river and Chikusa-river systems. We made a pocketbook for protecting 4. japonicus, and delivered to the
people and public offices concerned with river. Conserving those core habitats will make possible to protect 4. japonicus

persistently.
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Human-wildlife conflict in Odzala - Kokoua National Park,
Republic of Congo - Challenges for protecting crops from forest elephants
(Continuation)

Mikiko Hagiwara

SUMMARY

In the villages along the northern border of the Odzala-Kokoua National Park in Republic of Congo, a study on crop
raiding by wildlife animals, mainly by forest elephants, was conducted for two years from November 2005 to September
2007 in search for sustainable solutions. Compared with the past four years' record, crop damage caused by elephants
increased quantitatively and geographically and gave majority of villager serious food shortage especially in villages of
Mielekouka and Goa. Crop raiding pattern by elephants was not regular by season nor geography, but it decreased by
the influence of poaching of elephants induced by the anger of villagers asking the park authority for solutions.
Measurements against crop raiding and anti-poaching should be taken in parallel. Since local people by nature dislike
additional labor even it is to protect their crops, comparatively easier and costless method of surrounding fields with a
barrier using clothes soaked with used engine oil and chili pepper was experimented to establish its efficacy. Both of
two experimental fields were raided by elephants only after eight and eleven months of each plantation, but if the barrier

was erected all around the field and maintained regularly, it could be effective as elephants seemed to avoid touching it.

1. INTRODUCTION
(1) Background to the study

In many of the range states of African elephants (Loxodonta africana), conflict between people and elephants has
become a serious problem, especially in competing agricultural food due to the expansion of areas for human activities
(Hoare 2000). Although many researchers and wildlife authorities have been studying this issue and various preventive
measures have been developed, the best solution has not been yet introduced for situation in the tropical forests in Central
Africa because of its agricultural style and surrounding dense forests.

Since Odzala-Kokoua National Park in the Republic of Congo was expanded in 2001, local small villages located
along the northern border of the park have been involved in ‘conservation’ (Figure 1) and at the same time, they have
started to suffer from hunger and loss of cash income because of the rampant incidents of crop raiding by protected
wildlife animals such as elephants, gorillas, and chimpanzees. The park authority lacked expertise to investigate the
issue to find solutions, which has caused adverse sentiment of villagers toward local authorities while the cooperation
and understanding of local people is inevitable for sound management of the protected area.

The first year's research from November 2005 to September 2006 showed that the crop damage by elephants sharply
increased quantitatively and geographically compared with the past record collected by the park staff, which gave
majority of villager serious food shortage and hardships of life (Hagiwara 2007). The result of investigation of various
preventive methods against crop raiding indicated that it should be long-lasting and comparatively easy, complying with

local people's characteristics which does not prefer a lot of work. Based on this, the second year's research was initiated
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Fig.1 Location of villages along the northern border of the Odzala-Kokoua National Park

to continuously investigate the situation of crop raiding and to establish the experimental preventive method using

barriers of long clothes soaked with used engine oil and chili pepper, which showed effectiveness in the first year study.

(2) Objectives
1) To investigate the damage of crop raiding by wildlife, especially elephants, to clearly figure out its extent and
pattern.
2) To evaluate the efficacy of the experimental method for protecting crops from elephants.
3) To investigate and analyze ecological aspects of crop raiding by elephants.

4) To make a proposition of sustainable measures to solve human-wildlife conflict.

(3) Study Area

Odzala-Kokoua National Park is located at the north of the equator in Republic of Congo in Central Africa
(0°09'-1°35' N, 14°18'-15°21' E). Created in 1935 with the size of 2,850km?, the park was extended to 13,200km’ in
2001. Since 1992 ECOFAC - EU funded project, Conservation et utilisation rationnelle des Ecosystems Forestiers
d'Afrique Centrale - has started conservation and development program in collaboration with the Congolese Government;
Ministry of Forest Economy and Environment. Vegetation of the park consists of forest-savanna mosaic in the south and
the wet tropical semideciduous forest to the north. Most of the forest is semi-evergreen, with a fairly open canopy and a

dense Marantaceae understory; most of the rest is taken up by swamp-forest (Maisels 1996, ECOFAC 2004). The climate is
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characterized with the moderately high temperature of 2‘3 to 25°C, annual rainfall of more than 1,500mm, with relative
humidity always higher than 80% (Maisels 1996). The bimodal rain seasons consist of ‘major rainy season’ from mid
September to November, ‘minor dry season’ from December to March, ‘minor rainy season’ from April to June and
‘major dry season’ from July to mid September in the north of the park.

The northern boundary of the park consists of a main road connecting two district towns, Mokeko and Sembe, along
which there are eight villages with the population of over 100 and in between are located small villages with several
households (Figure 1). They live on subsistence agriculture, mainly consisting of cultivation of plantain banana and
cassava, plantation of cacao, and small bushmeat hunting. They demonstrate shifting slash-and-burn cultivation of two
to three year cycle in nearby forests inside and outside of the park. In this thesis ‘Human-wildlife conflict’” means
mostly crop raiding by wildlife with no human death or injury, whereas illegal hunting of elephants was constantly

detected inside the park for ivory and meat.

2. METHODOLOGY
(1) Investigation of crop damage caused by wildlife

Monitoring of crop damage by a reporting system by farmers was done in five villages, Kokoua, Douma,
Miele-kouka, Goa and Komo. Incidents were reported to an investigator or an employed enumerator and the sites were
visited. Damaged crops were counted by number of roots, and locations of the damaged fields were recorded with GPS
(Garmin GPS 76) to be mapped by ArcView GIS 3.2.

(2) Experiments of the preventive measures

Two experimental fields of 1ha (hectare) each (100m X 100m) were cultivated in villages of Mielekouka and Goa.
In order to evaluate the efficacy of the preventive method, the places of the fields were chosen near the crop fields where
the crop damages by elephants frequently happened, and in the forest where tracks of elephants had been frequently
observed. In this choice, it was consulted with the chief of the village and permission was obtained. In the fields, crops
which are preferred by elephants are also main staple food of local people, such as plantain banana, cassava, and maize
were planted. After plantation, a barrier of the long clothes soaked with used engine oil and crashed chili pepper was
erected in all sides (total length of 400m) (Photo 1, 2, 3). Intrusion or approach of elephants to the fields was
periodically monitored.

In ten villagers' fields which were raided by elephants, above mentioned barriers were applied as well in the part
where elephants entered the fields in Mielekouka. This was done when owner of the field had a motivation to do it so
that he/she would also participate in the work of setting a barrier or provide their old clothes. Also it was applied in four

fields where presences of elephants were confirmed nearby forest. The effect was monitored periodically.

(3) Investigating ecological factors of crop raiding

Simple phenology study was conducted along the path into the park from the village Mielekouka for 4.5km in order
to see the relation between fruiting season of trees and seasonal change of occurrence of crop raiding. Within 5m in both
sides along the path, trees whose fruits elephants prefer to eat were identified and monitored its flowering and
fructification in a monthly basis. Flowers and/or fruits of those trees dropped on the ground were observed and amount
of them was recorded with categorized numbers, i.e. 0: no flowers nor fruits, 1: countable flowers and/or fruits, 2: in

between 1 and 3, 3: many are spread.
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3. RESULTS
(1) Damage record of crop raiding by elephants

During October 2006 to September 2007, total number of 208 fields in Mielekouka, Goa, Komo, Douma and Kokoua
were raided by elephants. In Mielekouka, 81 fields were damaged, in Goa, 110 fields, and in Komo, 12 fields. Same as
in the first year, the most raided crop was plantain banana (6,641 trees), then was cassava (2,774 roots), followed by
maize (1,019) and cacao (694). Total economic damage of plantain, cassava and maize amounted to 15,381,699FCFA
(US$35,302.60, US$1=453.33FCFA, as of November 30, 2007), based on Fixant les indemnities dues en cas de
destructions d'arbres afruits et de dommage aux cultures, Decret No. 86/970 du 27/9/86.

Crop raiding happened all through the year although regional and seasonal variables were observed (Figure 2).
Cacao's damages happened only in its ripening season, i.e. October, November, May and September, and so did maize, in
December and January, but plantain and cassava were raided irrespective of the seasons (Figure 3). Geographically crop
raiding occurred almost all parts in the agricultural zone of Mielekouka, but it was localized in Goa and Komo (Figure 4).
In December 2006 and January 2007 damages by elephants expanded to four fields, in Douma and Kokoua, Skm and

12km east to Mielekouka respectively where there used to be only crop damage by gorillas.
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Fig.2 Monthly variation of the number of fields raided by elephants per village
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Fig.3 Monthly variation of the number of roots of crops raided by elephants
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(2) Preventive methods in experimental fields

In the experimental field in Mielekouka, elephants approached the barrier twice but without entering (Photo 4), and
finally only 11 months after the plantation elephants entered to raid crops by breaking the barrier of the engine oil and
chili pepper from the point where it used to be an elephants' path. They visited three times and destroyed 34.5% of
plantain (n=61) and 24.6% of cassava (n=75). In Goa elephants entered the field repeatedly after eight months of
plantation from the place where the barrier was broken due to thick weed and a fallen tree, and raided nearly 100% of
plantain and cassava. This happened during two weeks of absence of the person in charge, and also it lacked manpower

of mowing due to the local festival. In both fields maize had been successfully harvested before devastation (Photo 5).

Village

Komo Village Mielekouka

Legend
® fields raided by elephants
*  experimental fields {

main road/border of the park \ !@0:_1£ Kilometers

path to the fields

residential area

Fig.4 Distribution of damaged crop fields in Mielekouka, Goa and Komo, and the locations of the experimental
fields

(3) Preventive methods in farmers’ fields
Among fourteen fields where barriers were erected in one or two sides of the fields, elephants did not appear again in

five fields while elephants avoided the barrier and entered from different sides in nine fields (Figure 5).
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(4) Fruiting of trees in the forests

In 20 months from February 2006 to September 2007, fructification peak of Panda oleosa, which the fruit is one of
the important food for elephants (Maisels 1996), was observed in August 2007. All five trees of Panda oleosa under
observation bore fruits, and this was also seen in the surrounding forest of all villages of the study area, while other

species of trees did not have this peak of fructification.

4. DISCUSSION
(1) Crop damage pattern and illegal killing of elephants

Through two year study, the occurrence of crop raiding by elephants have become more frequent than before, but its
seasonal and geographical variables were not regular, but may be affected by social factors such as frequency of poaching
of elephants. The economic loss of crops in 2007 was less than in 2006 but it was still four times as much as in 2003
when the loss was at maximum in the past (3,785,243FCFA), and the villagers' lives were always under the threat of food
shortage attributable to elephant marauds. Because of this, resentment of farmers toward the park authority became
stronger and they agitated for government's prompt measure, preventing park rangers' patrol for anti-poaching twice in
October 2006 and July 2007. This provoked rampant poaching of elephants in the forest surrounding the villages, which
might have caused the decrease of crop damage in 2007. This is because only ecological factors cannot clearly explain
the fluctuation of crop raiding. The frequency of crop raiding did not change regularly by seasons, regardless of the
recognition of villagers that elephants often raid crops in rainy seasons. Abundance of food in the forest, fructification
of Panda oleosa, did not affect it either. Thus, for the park authority, it is necessary to improve relationship with local

people by solving crop raiding problem, for protecting their elephant populations.

(2) Effectiveness of the preventive method

The barrier with the smell of used engine oil and chili pepper is an effective, costless and easy method in protecting
crop fields from elephants in tropical forests if it is surrounding all the border of the field and well maintained. There
was a case where it was set only in a part of the border, elephants avoided it and entered from other sides. Also when it
was broken and dropped, elephants did not avoid passing through that place. From this, it was assumed that elephants
could come very close to the barrier but avoid touching it due to its strong smell. This method can be economical if we
think of compensation of damage which the government was paying for the farmers. To surround a field of 1ha costs
about 55,000FCFA, which is equivalent to the legal indemnity for 24 banana trees. The average loss of plantain banana
per farmer was 148 in the first year's research, which was worth 340,844FCFA, six times more than the cost of barrier.
From the point of labor work, compared with vigilance which requires everyday work, this barrier requires only a weekly
visit once constructed, and after six months oil can be added again to keep the strong smell. To practice this method,

financial aid from the park authorities or other organizations should be considered to encourage local people.
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Photo 1 Village women are planting cassava in the Photo 2 Setting a barrier of clothes with engine oil and

experimental field chili pepper

Photo 3 Maize grown in the experimental field Photo 4 An elephant fell a banana tree but did not go
inside the field

Photo 5 Harvest of dried maize
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SUMMARY

Along with increasing recognition of importance of mangrove ecosystem in Thailand, many attempts for mangrove
replantation has been done recent years. However, status, outcome and issue of replantation programs have not been well
studied. For example, some statistic figure shows that area of mangroves has been increasing during recent a few years,
but the areal increase may not necessary indicate that the status of mangroves conservation is being improved. The
objective of mangrove plantation must be set clearly, and the tree species, methods and place of planting must be selected
following the objective. In addition, the benefit from mangroves should be recognized by the community of the
plantation site, and their participation to the program also an important factor to make the conservation program
sustainable. Thus, this study reviewed the current status of mangrove replantation and conservation programs in
Thailand. From the literature information and interview to government sectors, organizations and communities, the
management system of mangrove replantation and conservation measures, such as, responsible organization, regal
system, places, objectives, monitoring, community participation, were studied. The efficiency in ecosystem
rehabilitation and sustainability of the program were specially focused in reviewing.

The Department of Marine and Coastal Resources (DMCR) is responsible for mangrove forest conservation and
replantation programs. Mangrove Resource Conservation Bureau of DMCR prepares budget and set the target number of
replantation area, and replantation program is implemented by 4 regional centers and subordinate stations of DMCR, and
this was also the case for the currently implemented project (commemorate the 72nd birthday of Her Majesty the Queen
Sirikit). At each station, based on the knowledge and experience of the staffs who majored forestry, with consideration of
soil condition and fauna of the area, 2 to 5 species of mangrove trees were planted. There was no clear criterion of
rehabilitation of ecosystem functions. All stations had monitoring until 5 years after planting, but items in monitoring
were vary depends on the stations (e.g. some stations measure only survival rate, but others measure tree height and
growth rate). There was a station which is monitoring aquatic fauna with a simple method. All stations, as a principle,
informed the project and asked opinions from the community of the plantation site. Communities participated in seeds
collection, nursing of seedling, and planting. The mangrove rehabilitation programs are considered to be gaining stronger
support from communities, especially after the Indian Ocean Tsunami in 2004. However, in practice, most measures in
mangrove replantaion and conservation was rather based on empirical procedures. Studies that examine appropriate tree
species and methods of plantation and project management, by collaboration beyond the government sector (e.g. with
university researcher) and science area (e.g. fisheries and aquatic science), are needed for more effective replantation for

the ecosystem level rehabilitation.

(HEHEE - £5F )
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Importance of Kamchatka in Waterfowl and Shorebird Migration on East
Asian Australasian Flyway
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SUMMARY

The importance of south-west Kamchatka coast in waterfowl and shorebird migration on East Asian to Australasian
flyway was confirmed during field season of 2007 year.

The main works included observation and counting during northward and southward migration. In total about 632
thousand waterfowls and shorebirds were counted during spring migration studies (April 22 to May 24) on Levashova
Cape 52°47°N, 156°10’E, including 15,033 Loons, 4,425 Grebes, 14,375 Cormorants, 444,706 Anatidae, 55,172 Gulls,
4,472 Terns, 1,193 Jaegers, 86,989 Auks, and 5,200 Waders. Data about daily and hourly intensity of migration was
received for each species.

Investigation of southward migration was conducted on Bolshoe Lake 52°30°N, 156°30’E by the international team
of ornithologists from July 28 till September 12. 30 Wader species were recorded. International importance of this
staging place for Red-necked Stint, Mongolian Plover and Whimbrel was confirmed.

Also in total 413 waders, 45 terns and 7 gulls were ringed and flagged on Bolshoe Lake from August 21 till
September 8. During September to October 4 flagged on Kamchatka Red-necked Stints was recorded in Japan.

1. DESTINATION AND GOALS OF THE PROJECT
Destination of the projects is getting essential information about waterfowl and shorebird migration along south-west
Kamchatka coast.
The goals of the project are:
(1) To confirm the importance of west coast of Kamchatka (including Sea of Okhotsk adjacent area) for waterfowl
and shorebirds;
(2) To involve attention of the scientists and public to the problem of nature conservation of this region;and,
(3) To make a base for future monitoring programs connected with planned development of oil exploring industry on
West Kamchatka shelf.

2. SITE OF THE PROJECT

Site of the project was south-west coast of Kamchatka Peninsula (Fig. 1). The spring work was conducted on
Levashova Cape 52°47°N, 156°10°E.

Investigation of southward migration was carried out on Bolshoe Lake 52°30°N, 156°30° (25 km to south from

Levashova Cape).
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3. BACKGROUND

Kamchatka is a large north-south peninsula in Far East Russia with a length of 1200 km. Until now Kamchatka has
rich and wild nature, most of which has not been developed yet. The peninsula is very important salmon breeding place
and salmon fishing is the most important industry in Kamchatka.

Recently, a big discussion about development of nature in Kamchatka was raised, which involved central
government, local government and local community. This discussion is connected with possibility of development of oil
exploring industry in the Sea of Okhotsk along west coast of Kamchatka. Such development have already begun besides
this matter. The industries which explores gas, gold, platinum and nickel started working. The works have begun in
search of petroleum at western coast of a peninsula and they will go on to search of oil on shelf of the Sea of Okhotsk
near the peninsula coast next year.

This development can have very negative influence on West Kamchatka nature as well as on all ecoregion of Sea of
Okhotsk. Now various nature protection organizations, scientific researches and citizens try to show the importance of
nature of West Kamchatka for fishes, crabs, birds and sea mammals. Our project is the part of this work and it focused on
investigation of south-west Kamchatka as area of migration and breeding for waterbirds and shorebirds.

The investigation has demonstrated that the peninsula is located on the flyway of millions of water-birds, shorebirds
and seabirds which breed in north-eastern Asia and Alaska and spend the non-breeding season in the region from East
Asia to Australia and New Zealand.

The investigations raised information on migrated waterbirds and shorebirds. This activity is also a part of
implementation of Shorebird Action Plan of East Asian - Australasian Flyaway (Wetlands international) and Dunlin
Action Plan (Wetlands international). The received data can be basis for future monitoring investigations during

industrial development of this area.

4. MATERIALS AND METHODS
Two long field expeditions and some field trips to southwest coast of peninsula was conducted during April to
November 2007 (Table 1).

(1) The main methods of migration studies

The main methods of migration studies were visible migration studies, counting feeding and resting shorebirds on

mudflats and sandbeaches during low tide, and mistnetting.

Table 1 Time, areas and main purposes of field trips in 2007

Date Area Main purpose
1. April 22 - May 24 Levashova Cape (SW coast of Kamchatka) Observation of northward migration
2. Jun2-5 SW coast of Kamchatka Breeding biology studies
3. Jun8-12 SW coast of Kamchatka Breeding biology studies
4. Jun 20-25 SW coast of Kamchatka Breeding biology studies
5. July 10-17 SW coast of Kamchatka Breeding biology studies
6. July 27-September 12 Bolshoe Lake Southward migration studies
7. October 18-20 SW coast of Kamchatka Observation of the end southward migration
8. October25-26 SW coast of Kamchatka Observation of the end southward migration
9. November 6—7 SW coast of Kamchatka Observation of the end southward migration
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1) Visible migration studies

Direct count of flying past birds was the main method in visible migration studies during April 22 to May 24. The
observation point was located on steep shore of Sea of Okonsk on Lavashova Cape 52°47°N and 156°10’E. Car
“Mitsubishi Delica" was used as observation house. Period of daily observation was from 4 to 17 hours (mainly 12 to 17)
and total period of direct observation was 424 hours. The time of daily observation are shown on figure 2.

Very short observation time on May 11 was caused by necessity of repair of the car in Petropavlovsk (250 km from
observation point). In this connection we were absent from the area of works almost all day. Therefore, we had decided to
receive total number of birds which migrated that day as an average number between two nearest dates.

The observations were purposely carried out in various time of day with the purpose of reception of the information
about change of activity of migration depending on time of day.

As the point of observations settled down at height about 20 meters, we had an opportunity to carry out calculation of
birds in good weather on distance up to 10 kilometers and probably and more.

For observation we used the field-glass “Swarovski" 10x40 and field scope “Kowa" 27x70.

For receiving total number of migrated birds we calculated received data daily for all day time (for 15 hours in April

and 17 hours in May).
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Fig.1 Location of investigated area Fig.2 Duration of daily observation on Levashova Cape in 2007
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2) Counting feeding and resting shorebirds on mudflats and sandbeaches during low tide

For the study of southward migration of shorebirds on Bolshoe Lake, we used mainly count of feeding and resting
birds on mudflats and sand beaches of western part of the lake. One or two counts were made every day from July 28 till
September 12.

Additionally, we counted shorebirds flying past the study area (including at night time). But these type of
investigations were made for a tentative estimation of an opportunity of reception and importance of such data and for
reception of experience of researchrs by such method.

3) Mistnetting
Mistnetting were conducted on Bolshoe lake from August 21 till September 8. We used standard Japanese mistnets

which were set on mudflats or small island on Bolshoe Lake nearby our camp. Mistnetting were used at night mainly.

(2) The main methods of breeding biology investigations were:
1) Transect counts of birds for estimation of breeding density of birds in the different types of habitats: fixed width of
count transect 100-500 m were used;
2) Searching of nests of birds; all nests were described, standard measurements and photos of them were made when
it was possible;
3) Studies of timing of breeding of birds (making nest, laying eggs, incubating period, hatching time, broods
observation and so on);

4) Studies of behavior of birds during breeding period.

5. RESULTS
(1) Migration studies
1) Spring visible migration studies

Waterfowl spring migration studies were conducted from April 22 to May 24 on Levashova Cape (Fig. 3). It located
on the west coast of Kamchatka near north end of lagoon which formed by Bolshaya and Amchagacha rivers.

In total about 632 thousand waterfowls and shorebirds were counted, including 15,033 Loons, 4,425 Grebes, 14,375
Cormorants, 444,706 Anatidae, 55,172 Gulls, 4,472 Terns, 1,193 Jaegers, 86,989 Auks, and 5,200 Waders (Tables 2 to 5;
figures 1 to 46 in appendix).

Most essential data was received for Anatidae species (Table 2). We can confidently estimate the total number of
Anatidae which migrated in spring along south-west coast of Kamchatka to be not less then half million individuals. Big
quantity of different information about daily and hourly intensity of migration (Appendix fig. 1-16, 37-46), size of flocks,
and distance of movements of ducks from the coast and other data were received.

The counting data of Laridae demonstrates that the migration of birds of this group is going in two different direction
simultaneously (Table 3).

The spring migration of gull on southwest Kamchatka has rather complex character, as we can propose now. Many
gulls migrate along coast of Sakhalin to north. Then they reach edge of ice and move along ice to east to Kamchatka.
Then they reach Kamchatka and further significant part migrate along coast to southward, then around the peninsula and
further fly on northward along east coast of Kamchatka. Black-headed gulls fly inland mainly on this part of coast (Fig. 4).
Now only by such way we can explain why seagull, especially large species, migrate southward almost all at southwest

coast of Kamchatka in spring. We observed at southwest coast to Kamchatka also earlier years, and we always received
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Table 2 Total counted number of Anatidae on Levashova Cape in April to May 2007

Species Counted number
Whooper Swan 23
Been Goose 76
Brant 30
Mallard 241
Pintail 9,372
Wigeon 5,855
Green-winged Teal 34,292
Shoveler 161
Falcated Teal 22
Common Goldeneye 72
Grate Scaup 42,199
Tufted Duck 166
Common Merganser 268
R-breast. Merganser 6,407
Smew 42
Oldsquaw 79,662
White-wing. Scoter 86,179
Black Scoter 175,747
Steller’s Eider 497
Harlequin Duck 2,690
Baer's Pochard 5
Total 444,706

Table 3  Total counted number of Gulls, Terns and Jaegers on Levashova Cape in April to May in 2007

Date Northward Southward Total
Glaucous Gull 247 1829 2076
Slaty-backed Gull 654 26221 26875
Herring Gull 41 1223 1264
Black-tailed Gull 18 68 86
Mew Gull 3480 7248 10728
Black-headed Gull 166 9135 9301
Black-legged Kittiwake 605 4216 4821
Sabine's Gull 2
Parasitic Jaeger 586
Long-tailed Jaeger 209
Pomarine Jaeger 18 380 398
Common Tem 4412
Aleutian Tem 40
Arctic Tem 20
Total 60837
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Fig.3 Location of spring observation point

g Sea of Okhotsk

E Pacific Ocean

Fig.4 The main direction of gulls migration on Kamchatka in spring

similar information.

The daily intensity of Gulls, Terns and Jaegers migration are demonstrated in appendix on figures 17-28.

The number of counted loons was rather high (Table 4). But unfortunately we could not separate main part of them
from species as Loons which migrate mainly over the sea far from a coast. Also we counted significant number of Grebes
of two species (Table 4). Almost all Loons and Grebes migrated to northward. Small number birds which we saw flew to
south could be birds and they migrated inland in studied area or breeding nearby. Migration of Loons and Grebes was the
most intensive in third decade of May and we thought it proceeded after our observations. The daily migration intensity

of Loons and Grebes are demonstrated in appendix on figures 29-31.
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Table 4 Total counted number of Loons, Grebes and seabirds on Levashova Cape in April to May 2007

Species Counted number
Yellow-billed Loon 268 .
Arctic Loon 18
Red-throated Loon 38
Loon sp. 14709
Tatal Loons 15033
Red-necked Grebe 3445
Horned Grebe 980
Total Grebes 4425
Pelagic Cormorant 14375
Murre sp. (southward) 36457
Murre sp. (northward) 13
Pigeon Gullemot 82
Small auks 210
Auklet sp. 227
Total seabirds 10364

Table 5 Total counted number of waders on Levashova Cape in May 2007

Species Counted number
Pacific Golden Plover 4
Mongolan Plover ; 6
Duslin o an
Red-necked Stint 231
Wood Sandpiper b 81
Spotted Redshank. ‘ ‘ 6
Greenshank , » 1
Terek Sandpiper e 6
Black-tailed Godwit L 39
Bar-talled Godwit 2 124
Eastern Curlew | 228
Whimbrel 1
Common Snipe ! 18
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The number of counted cormorant was also rather big (Table 4). All birds have flown northward, and the peak of
migration was in the second decade of May (appendix, Fig. 32).

Thick-billed Murre and Thin-billed Murre were counted together as it is impossible to separate these two species
from long distance. The number of counted Murres was also big. More than 99.98% of Murres migrated southward
(Table 4) in big flocks on a distance of some km from the shore. The maximum birds were recorded on May 10 to 11
(appendix, Fig. 33).

Other seabird species were rather rare (Table 4). Obviously they migrate far from coast on this latitude and we could
not see them.

The number of counted waders was rather small for birds of this group. In total we counted 5200 waders of 15 species
(Table 5). We think, it is because this point of observations is not convenient enough for counting waders.

Dunlin was most numerous wader species (Table 5) and active migration of it started on May 15 and reach the peak
on May 17 (appendix, Fig. 35). Eastern Curlew was observed in significant number (this species included in Red Data
Book of Russia). Maximum number (almost 150 individuals) was recorded on May 17.

2) Counting shorebirds during southward migration

Counting shorebirds during southward migration was conducted on mudflats and sandbeaches of Bolshoe Lake
(52°30°N, 156°30’E) (Fig. 5).

The maximum number of all waders as well as maximum number of Dunlins was smaller than we expected. But
number of recorded species 30 was rather high.

The daily intensity of wader migration (all species together) is demonstrated on figure 6. The daily intensity of
different species - on figures 47-63 in appendix.

The very interesting point for us was observations of two species: Spoon-billed Sandpiper and Western Sandpiper.

Spoon-billed Sandpiper is globally threatened species and observation of this bird is very interesting for researchers.

Fig.5 Aria of works during southward migration
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Single Spoon-billed Sandpipers were recorded during mudflat counting on August 19, 20 and September 1, 2, 5 and 6.
Two birds together we observed August 26 and September 3, three Spoon-billed Sandpipers - September 4.

Western Sandpiper was found on Kamchatka only in August 2004 in the Moroshechnaya Estuary. We observed these
species on mudflats quite regularly from August 18 till September 9, and maximum number - 8 birds - was seen on August 19.

The big number of shorebirds was flying past above the lake without stop. These birds are not so important for an
assessment of value of the lake as staging place. But the data on them could be very important for general study of
shorebird migration on south-west Kamchatka. Especially it is important for Whimbrel and some other species, which
feeding mainly not on mudflats (Wood Sandpiper, Greenshank, Long-toed Stint and some others). For a tentative
estimation of passing migration we have made some counting of flying birds, including at night time.

For example, on August 29 from 16 p.m. till 23 p.m. we counted 10 flocks of Whimbrel flying past with total
estimated number of more then 1100 birds; on August 30 from 17 p.m. till 23 p.m. - 21 flock - 2300 Whimbrel; August 31
from 19 p.m. till 21 p.m. - 4 flocks - 286 Whimbrels; September 3/4 from 22.30 p.m. till 1 a.m. - 11 flocks - 1200
Whimbrels and so on.

We have assumed that migration of Dunlin as well as migration of some other wader species would proceed much
longer than middle of September (time of end of our observations).

To receive information about the end of shorebird migration in studied area 3, additional field trips were conducted to
the mouth of Bolshaya River: October 18-19, 25-26 and November 6-7.

One of the tasks of our counting work on Bolshoe Lake was confirmation of this place as staging site of international
importance for shorebird during migration. Though the number of counted waders was less than we expected,
nevertheless we could confirm staging criterion (0.25%) for assessment for three species (Table 6).

3) Shorebird banding

From August 21 till September 8 on Bolshoe Lake we caught and banded waders, Gulls and Terns parallel with the

count of waders on mudflats. In total 413 waders, 45 Terns and 7 Gulls were banded (Table 7).

During September to October we received information about observation 4 flagged Red-necked Stints in Japan.
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Fig.6 Daily count of waders (all species together) on mudflats of Bolshoe Lake
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Table 6 Maximum numbers of some shorebird species on Bolshoe Lake

Numbers according to the 1% and 0/25% criteria to assess international importance are shown.

0.25% cnterion for

Species Maximum count 1% criterion .

staging places
Mongolian Plover 394 1300 325
Red-necked Stnt 2500 3150 788
Whimbrel 409 550 138

Table 7 The total number of shorebirds banded on Bolshoe Lake

Species Counted number
Mongolian Plover 5
Ruddy Tumsbre 1
Gray-tailed Tattler 12
Common Sandpiper 1
Terek Sandpiper 7
Red-necked Stint 325
Long-toed Stint 2
Western Sandpiper 3
Dunlin 16
Great Kot 5
RedKrot 25
Sarderling 1
Common Snipe 4
Whirdbiel 5
Bar-tailed Godwit 1
Common Black-headed Gull 4
Mew Gull 3
Coraraon Tem 45
Total 465

(2) Breeding biology studies

During breeding biology research we investigated birds, which inhabited South-west Kamchatka:

Some transect counts were carried out on tundra and

1) Transect counts of birds for estimation of breeding density of birds in the different types of habitats: fixed width of

count transect 100-500 m were used;

2) Searching of nests of birds; all nests were described, standard measurements and photos of them were made when’

it was possible;

3) Studies of timing of breeding of birds (making nest, laying eggs, incubating period, hatching time, broods

observation and so on);

4) Studies of behavior of birds during breeding period.

Finding of two new breeding species for Kamchatka - Black-tailed Gull and Brown Thrush was the most

significant result of research during breeding season. Other received data about breeding biology of different birds

should be used for further investigations and will be published in different papers.
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(3) Publishing activity

The short comment “Observation of visible northward migration shorebirds on south-west Kamchatka in May 2007"
with reference to “Pro Natura Fund" was published in Australia in Newsletter for Asia Pacific Flyways “Tattler" No. 7
October 2007.

During December we should send two more comments to the same newsletter No.7 about our work in July -
September and October - November.

Paper about results of the expedition on Bolshoe Lake will be sent during this winter to Australian Journal for the
East Asian-Australasian Flyway “Stilt".

Not less then 5 papers about results of this field season should be published also in Russia.

Reference that works were supported by Pro Natura Fund would be made to in each paper.
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APPENDIX
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Fig.37 Hourly migration of Pintail Fig.40 Hourly migration of Greater Scaup
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Fig.47 Daily count of Pacific Golden Plover on mudflats of Bolshoe Lake
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Fig.48 Daily count of Gray Plover on mudflats of Bolshoe Lake
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Fig.49 Daily count of Mongolian Plover on mudflats of Bolshoe Lake
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Fig.53 Daily count of Great Knot on mudflats of Bolshoe Lake
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Fig.54 Daily count of Western Sandpiper on mudflats of Bolshoe Lake
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Fig.55 Daily count of Spoon-billed Sandpiper on mudflats of Bolshoe Lake
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Fig.58 Daily count of Terek Sandpipers on mudflats of Bolshoe Lake
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Fig.60 Daily count of Bar-tailed Godwit on mudflats of Bolshoe Lake
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Fig.61 Daily count of Eastern Curlew on mudflats of Bolshoe Lake

- 221 —



450

400 -
350 ~
300 -
250 +
200 +
150 1
100 -
50 -

Number of counted individuals

293124581012141182022242528301357911
Date of July - September

Fig.62 Daily count of Whimbrel on mudflats of Bolshoe Lake

"""""" A e 'a'l-a;a'l'l“

Number of counted individuals

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

10 12 14 16 18 20 22 24 26 28 30
Date of July - September

Fig.63 Daily count of waders (all species together) on mudflats of Bolshoe Lake

— 222 —



Annual Report of Pro Natura Fund Vol.17 (2008)

Habitat destruction and threat on the large- and medium-sized mammals
in Sumatra, Indonesia (Continuation)

Rizaldi”, Santi Nurul Kamilah" and Kunio Watanabe?

SUMMARY

Habitat destruction was being occurred in many places of Sumatra which might cause local extinction of some
mammal species. We studied how large- and medium-sized mammal species responded to various intensities of habitat
alteration in three provinces of Central Sumatra (West Sumatra, Riau and Jambi), Indonesia. Our goals are to evaluate
the current status of 26 subject mammal species, to predict those population changes and to find key factors for sustaining
each species in their habitat. Data on the distribution of each species and relating ecological factor were collected through
direct interviewing to the local people and observation on those species traveling around whole areas with a car. We also
conducted intensive surveys at some selected areas to assess more precisely the current status of subject species.
Intensive surveys covered four main habitat types; natural forest, agro-forestry and/or rubber forest as mixed plantations,
palm oil plantation as monoculture plantations and human settlement or rice fields as artificial habitats. Analyses were
made in term of species existence by different habitat types and their responses to the habitat degradation. We found
many mammal species can survive in traditionally managed agro-forestry areas and mixed forests mainly composed of
rubber plantations. The large scaled palm oil plantation was the most serious threat for most subject species. They
cannot survive in the newly established monoculture ecosystem where oil palm trees dominate and the under-storey
vegetation is very poor. The distribution pattern of each species in various habitat types revealed that habitat
degradation could have threatened those subject species in different levels (i.e. no influence, low, moderate, high, and
extreme influence). Wild boars and common palm civets, for instance, appeared not to be influenced by habitat
degradation while Malayan tapirs, bear cats, flying lemurs, Sumatran tigers, siamangs and elephants extremely suffered
from habitat degradation. We further discussed the possibility on sustainability and/or local extinction of those subject
species as a consequence of habitat alteration. We suggested the importance of retaining mixture vegetation within

appropriate locations even when habitat alteration was inevitably,

1. INTRODUCTION

Sumatra Island is a biodiversity hotspot for conservation priorities (Myers et al. 2000). It is home to many large- and
medium-sized mammals including the Sumatran elephant, Sumatran tiger, rhino, tapir, primates and others. Most of
these mammal species are threatened (Kinnaird et al. 2002, Donald 2004). 1t is, therefore, very important to prepare the
exact data sets on the distribution and biology of these species for establishing conservation measures. At present, the
deforestation in Sumatra occur very rapidly and appropriate actions should be taken immediately to prevent the local
extinction of these species (Jepson et al. 2001, Myers et al. 2000).

During 2004 to 2006, we conducted studies on the distribution of 26 mammal species and their populations in various

habitats, together with land use trends, in the central landmass of the island covering about 130,780 km®. The study has

1) Department of Biology, Faculty of Science, Andalas University, Padang, West Sumatra, Indonesia.
2) Primate Research Institute, Kyoto University, Inuyama, Japan
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enabled the preparation of distribution maps for each species. In particular, for both Sumatran tigers and elephants, we
have been able to retrace the historical changes in their populations. We found that local extinctions had already occurred
for some of the species studied. Threats to these species became increasingly serious, especially in lowland habitats. On
the other hand, our data suggested that some of the species, for instance, wild boar and crab-eating monkeys might adapt
to habitats with various degrees of disturbances. These species may increase in number because they could tolerate the
disturbed habitats that created by humans, where their natural predators no longer survive. Human interference was
found to have increased the vulnerability of certain species but could be tolerated by some others (Bakar et al. 2007).
However, these findings were based on general questionnaire surveys of local inhabitants across a very wide area.
Detailed studies are still required to evaluate how these species survive in or disappear from particular habitats and
what the critical demands for their survival are. Moreover, we need to clarify what essential resources each habitat
type provides for these mammal species and what degree of habitat disturbance can be tolerated. To obtain such data,
we have continued with intensive investigations in some representative habitats. Our goals are to explain the current
status and to predict population changes of the 26 subject mammal species. Most importantly, we need to identify key

factors necessary for the conservation of these mammal species.

2. METHODS
(1) Study Sites

Based on data from our previous studies, in West Sumatra, Riau and Jambi Provinces, of the current distribution of
the subject species, we conducted intensive field studies in selected sampling areas to assess the current situation. The
study areas covered four main habitat types; namely, natural forest, agroforestry and/or rubber forest as mixed
plantations, palm oil plantation as monoculture plantations, and human settlement or rice fields as artificial habitats.
Natural forest was represented by that being managed by the Andalas University in West Sumatra, Taman Hutan Raya
Sultan Syarif Hasyim in Riau, and Kebun Raya Bukit Sari in Jambi. Mixed plantation was represented by agroforestry
areas (a complex of fruit trees and other utilised species with some natural vegetation) in West Sumatra, and rubber forest
in Jambi. Monoculture plantation was represented by palm oil plantations in Riau and Jambi. Artificial habitat was

represented by human settlements and rice fields in West Sumatra.

(2) Species Existence and Species Richness in the Different Habitats

Data was mainly collected using questionnaire surveys of the local people. Direct and indirect observations (visual,
footprint, faeces, auditory census, and other evidence referring to the existence the species) were employed when
possible. Interviews were carried out at random at 26 locations with 75 respondents in West Sumatra, 36 locations with
78 respondents in Riau and 50 locations with 94 respondents in Jambi. The preferred respondent was male, old, a
permanent resident (at least 2 years or more) and a farmer. In those representative habitats where the initial respondents
suggested the existence of most of the subject species, additional respondents were surveyed to confirm the information
through direct observation. Data collected included, the location of each species found, the existence of the target
species, species richness and historical changes of those mammal species in the habitats. In particular, effects of the

habitat changes were estimated, to examine what changes may lead to species extinction in the near future.
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(3) Habitat Use and Survival of Mammal Species

To clarify the relationship between the subject species and habitat changes we collected information on habitat use by
the subject species, rate and history of deforestation, habitat utilization by human beings, land ownership, general
vegetation, and species response to altered habitats, using questionnaire surveys and direct observations in the relevant
habitats. We also asked respondents about the occurrence and/or degree of forest logging, animal poaching, animal
trade and animal utilization for medicine, human-animal conflict, animal extinction or population decrease from the
1940s to the present time (using 10 years intervals). The information provided us insightful estimations on the current
status of the subject species and predictions of population changes or possible extinctions.

We categorized the effect of habitat degradation into five levels (i.e. No influence, Low, Moderate, High and Extreme
influences) and classified each species into an appropriate level. The levels are evaluated by decreasing numbers of
locations they existed when habitat altered from forest reserve to monoculture plantation, i.e. No influence (<15%
decreased), Low (16-40% decreased), Moderate (41-60% decreased), High (61-85% decreased) and Extreme (>85%
decreased). Here, we assume that forest reserve is the best habitat form comparing to traditional land use and

monoculture plantation regarding variation of trees availability and intensity of human interferences.

3. RESULTS AND DISCUSSION
(1) Habitat Condition

Agroforestry is a prominent component of farming systems in Sumatra as a whole (Thiollay 1995). The most
prominent farming system in Riau is a palm oil plantation, while in Jambi rubber plantations or rubber mixed forests
dominate, and agro-forestry dominates in West Sumatra. Logging and habitat alteration in Riau started in the 1970s, and
rapid and large-scaled habitat changes occurred after the 1990s. The predominant change was to palm oil and acacia
(for pulp) plantations. The predominant land-use in Jambi is old rubber forest. Logging and habitat alteration in Jambi
started in the 1970s, and rapid habitat changes occurred after the 1990s, predominantly to traditional-type rubber
plantations. The land use in West Sumatra has not changed much from the 1970's through the 1990's, with the exception
of some specific areas. This is because West Sumatra has a larger human population compared to the other two
provinces and traditional agro-forestry is being carried out in most areas. Land ownerships by the resident population in

these small and subdivided areas could be a factor that has prevented the introduction of large-scale plantations.

(2) Effect of Habitat Quality

The most evident findings are that traditional land use, mainly composed of agroforestry, can sustain populations of
most subject species even though their abundance or population density may decrease (Table 1). In the agroforestry
areas in West Sumatra many subject species still exist and the species richness does not differ from that in the natural
forest. Some species, reported in the agroforestry areas but not in the natural forests, can be the unavoidable
consequences of the study methods, since information on some species were quite difficult to collect and confirm in the
natural forest habitats, especially in West Sumatra. Such species are tiger, serow, clouded leopard, binturong and flying
lemur. We are convinced that all of these species exist in the area although no information in the natural forest could be
acquired. As would be expected, many subject species did not live in the artificial habitats.

It was apparent that oil palm plantations did not harbour many of the subject species (Table 1). This was especially
true in Riau, where more large-scaled and well organized oil palm plantations managed by big companies exist. It is

interesting that some species, like wild boar, leopard cat, otter, civet, porcupine and pangolin, adapt well to this newly
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established habitat and could be found in many sites. In the oil palm plantation areas of Jambi the species richness was
higher than that in Riau. Some primate and ungulate species could be found in the oil palm plantations in Jambi, although
their numbers were markedly depleted. Their persistence may be due to the relatively small-size of plantations and
variation in management practices; such that some were well-managed, while others were left relatively untouched.
These different types were mixed within the area. However, oil palm plantations need to be managed intensively to
make a profit. The use of chemical fertilizers, mowing and herbicides are common. For this reason, areas of oil palm
plantation usually become very homogenous and many species cannot live there. Land use alteration into palm oil
plantations in Riau increased rapidly after the late 1990s. This has caused local extinctions or population decreases of
many primate and ungulate species.

In the rubber forests of Jambi many mammal species still exist (Table 1). Most species living in natural forests can
also be found in the rubber forests. The species richness in the rubber forests is higher than in the agroforestry areas in
West Sumatra. The traditional rubber forests surveyed varied notably due to different management practices. In some
rubber forests, understorey vegetation was very dense and ordinarily the areas surveyed included many scattered small
forest patches being differently managed. Thus, in general, understorey vegetation was more abundant in rubber
plantations compared to agroforestry areas. This may be the reason why rubber plantations still harbour so many
mammal species.

Elephant and tiger were the easiest targets for evaluation of current status and/or local extinction. As these species

are involved in serious conflict with humans, precise and detailed information is available. At the survey location in

Table 1. Comparison of species existence from specific habitat types in three study sites, indicated by the number of

existing per number of sampling locations (%)

No Commonrame Local vame Scirtfi rame | WestSuman Rina Tanhi
Hibral Agoforest Hma [Naaral Palp oil [Miural Ribber Palmoil

fomst _seitlmert) forest pRoiatio X
1 Shwhrk Dz Apeicddus coucamg 0 75 15 75 0 00 100 20
2 Logtaimxage Mamwet Mbgace fosciculmis 100 100 25 00 11l 0 100 20
3 Diztaledmacaqe Berd M nemestrin 100 100 5 100 0 00 67 2
4 Miaed kafmorkey Simpai Preshytis meliopkos 100 100 10 0 0 100 100 20
5 Bued kd makey Kobrh P femovals 0 0 0 D M2 0 0 0
6 Sibered lngr Cirenk Fachypitherys cvisots 0 0 0 75 0 0 667 0
7 Aglegthm Uhso Rbdate ogilis 0 75 0 100 0 100 B’3 0
| 8 Simme _Shmae H sydactyius 0 0 0 1) 0 0 0 0
9 Widbox Bahi S5 srofe 100 100 5 W0 100 | 100 100 10
10 Samber deer Rua Crrvas weicolor 0 75 0 100 0 00 667 40
11 Buthng deer Kirme Ddeetincus muwtioc 0 75 0 100 0 00 67 40
12 Muse dea Kared Troguds qp . 0 50 0 75 0 100 667 40
| 13 Suparncerow  KambiwEham Reiconis umobnmss 0 50 0 0 Q 0 0 0
4 Sunurntigr Hrina Raghera 8pis 0 50 0 o 0 W0 B3 0
15 ssimglinct  Hrinu Bulih Fls dengalansis 0 75 50 75 667 | 00 67 2
16 Chdedkopud  Hirima Dukem 2ogfedsusduiose 0 50 0 75 0 W0 B3I 40
17 Smbeurs Benmremady FEircs magymu 100 100 5 100 0 W0 67 N
18 Commonpaln civet NMosme FArodmurys kenmopleodtes | ) 75 %0 00 100 | 00 100 100
19 Birorg Bibrag  tictsdndwong 0 50 0 25 0 00 B3 &0
20 Mabyweasel Mot Moswin wdiye N 74 an 25 mna nn o nn il
21 Otter Bermsberme taiure 0 5 0 0 556 | 100 100 20
2 Flig kmr Kibye Copephaly s veiepotys 0 50 0 25 0 0 B3 0
£ Swmbprgol  Taweslte - AMusjoomice 0 75 40 W0 778 | 100 67 100
2 Porarpie Landd B qo. 100 100 0 50 44 | 100 667 100
25 Mabymtpr Twor Topivys dicus 0 25 0 100 0 00 667 0
i ; By hos wemcivus 0 0 0 0 0 i} 0 1]
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Riau, most conflict between humans and mammal species (human-attacks by animals, disturbance on plantations)
happened in the 1990s and some have occurred in the 2000s. The same was reported for Jambi. In the study sites of
Jambi many species still survived. One reason for this may be that the area is near to the Barisan Mountains and so
remnant populations of some species still occur.

West Sumatra typically has old villages in most areas, where human settlement has occurred for more than 100 years
and the traditional land use of rice fields and agroforestry is maintained. In comparison to Riau and Jambi, land use or
habitat alterations occurred a long time ago in West Sumatra, which has contributed to the significant difference found in
patterns of local extinction of the subject species, which is restricted only in a few lowland areas. In particular, in
artificial habitats in West Sumatra, civets and otters are widely distributed. We might conclude from this that these
species can endure habitat changes if they are restricted to these traditional human usages. Changes from natural forests
to secondary habitats mainly composed of agroforestry fields did not cause local extinction of civet or otter, which
indicates that they might be able to adapt to habitat disturbances of various intensity as long as a food source for them
remains available. The Minang (West Sumatra) ethnic group, habitually plant a variety of fruiting plants surrounding
their communities. This may sustain some mammals near human settlement. For instances, common palm civet could
eat various fruits and sometimes they may prey farm chickens. Although otters could persist near human settlement, they
actually live away from villeges but come at night to prey on pond fishes as it is common in West Sumatra. We assume
that this tradition also provides opportunities for these species to survive in this area.

In general, many species could not be longer existing after habitat degradation although some species are found

Study sites

« (West Sumatra, Riau and Jambi Provinces)
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Fig.1 Study sites within three provinces in Sumatra
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tolerant to some degree of the degradation (Fig 2). Wild pig and common palm civet are the most tolerant mammal
species to the habitat degradation. They showed a similar trend of existences in all habitat types (Fig. 2a). This is
because they could feed on various resources, active during the night even near human settlements. Although wild pig
hunting is a common practice in West Sumatra and some adjacent areas but the hunting has no significant influence on
their populations since the number of pigs killed is very few (Rizaldi et al. 2007).

Otter, long-tailed macaques, pangolin, common porcupine and Asian golden cat are the species, which showed low
influence of habitat degradation (Fig. 2b). All of these species are nocturnal except long-tailed macaques. They are
found in all level of habitat degradation although most of them decreased at monoculture plantation. In large palm oil
plantation usually some water canals and swampy water streams, that could provide fish for otters, still remain.
Pangolin feed on insect especially ants which are available even in palm oil plantations. However, such low diversity
vegetation may not fulfil their need for shelter and breeding. Porcupine are reported to feed on various fruits that usually
found on the ground. They also eat fruits of palm oil so that they could survive in wide plantations although their
population could be small. Asian golden cat is the only carnivore that may suffer low influence of habitat degradation.
They were often reported to exist in large palm oil plantation. This is possible because they could prey on rats that are
reported very common in palm oil plantation. During this study we found at least three cases of traffic accidents that kill
the cats on the road along palm oil plantations (Fig. 3). Long-tailed macaques appear to be the most tolerant among
primate species. Habitat degradation has a low influence although population density may be small in monoculture
plantation. Actually, palm oil itself could support their need but some natural vegetation usually remains in some plots
with slope areas, near water stream or border area.

In this analyses we could not classified leaf monkeys (e.g. silver langur, Mitered and banded leaf monkeys) only
based on the influence of habitat degradation. Those species showed more geographical distribution separated by main
rivers in Sumatra (Aimi & Bakar 1992) and elevation. However, all of them are still found in the all types of habitats.
They were also found in large plantations but depending much on scattered natural vegetations, which was true
especially in the newly established plantation areas. They could live in rubber forest because such vegetation provide
them food and shelter although conflict with local farmers occurred sometimes.

Pig-tailed macaques and Malay weasel are diurnal and appeared to depend on forest vegetations (Fig. 2c).
Distribution per total area surveyed decrease in traditional land use and plantation where the vegetation is far different
from a forest form. These two species could be found near villages of human beings but natural vegetation is important
to provide them with variety of foods and shelters. Pig-tailed macaques sometimes enter plantations and gardens from
the adjacent forest habitats and they can cause considerable damage to grain and fruit crops (Payne et al. 1985). Their
encounter in traditional land use and plantation can be due to the widely foraging habits of the species, but they may not
use those areas for their core habitats. )

Many species could be categorized into species with high influence of habitat degradation (Fig. 2d). All of ungulate
species (barking deer, mouse deer, Sambar deer), two primate species (agile gibbon, slow loris) and two large carnivores
(sun bear, clouded leopard) are in this category. Although habitat alteration from forest form to plantation could provide
ungulate with more grazing area but hunting and trapping may cause serious threat since it become easy to detect them
whenever they get close to plantation. We found that deer was the most favourite bush meat in the area, and most of the
people in this study area did not eat pork. Agile gibbons cannot survive in plantation unless some fragmented natural
vegetation support them. The fragmental natural vegetation may not sustain gibbon populations for longer to next

generations. During field surveys we could find some fragmental forests remaining in large plantations that still harbour
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animal flocks in them. Local people sometimes reported that clouded leopards and sun bears might come close into
traditional land use and plantation. Crop damage by sun bear on coconuts are also reported but we noticed those areas

were usually close to the forest that heavily disturbed.
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d) High influence of habitat degradation
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Fig.2 a-e: Influence of habitat degradation to each species of mammals
Habitat types are ordered from low to high degree of disturbances: 1= forest reserve (n=32 locations), 2= forest
form adjacent to traditional land use (n=168 locations), 3= forest form adjacent to monoculture plantation (n=17
locations), 4= traditional land use adjacent to plantation (n=42 locations), 5= traditional land use (n=170

locations), and 6 = monoculture plantation (n=60 locations).

Fig.3 An Asian golden cat was killed by traffic accident ~ Fig.4 An interview with a preferred respondent Fig
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Existence of at least six mammal species (including elephant) is extremely influenced by habitat degradation. All
those species demand natural forest and they are very sensitive to the habitat disturbances (Payne et al. 1985). Many
serious threats are facing them; those are habitat loss, hunting pressure, illegal trading, trapping, poisoning and
human-animal conflict. Therefore, it is understandable why these species disappear faster than others. Elephant and
Sumatran tiger has experienced local extinction in Riau and Jambi Provinces since last five decades (Bakar et al. 2007).
Bear cat and flying lemur are nocturnal species that found extremely influenced habitats. However, these two species
were also reported to enter traditional agricultural lands and to feed on fruit and flowers. They may not enter
monoculture plantation unless fragmented forest form was still remained. Malayan tapir is also depended much on
forest habitat. This species were sometimes reported to be accidentally trapped and killed in hunting for wild pigs near
the forest edge. Siamang is an arboreal primate that could survive only in the forest habitat. Actually, most of the
siamang populations were reported from higher elevation and mountain slopes in West Sumatra Province but few in Riau
and Jambi. Siamang is also reported existing near traditional agricultural lands and plantations where fragmented

forests still remained.

4. TENTATIVE CONCLUSIONS

(1) Many mammal species can survive in traditionally managed agroforestry areas and mixed forests mainly
composed of rubber plantations.

(2) The most serious threat for most of the subject species is large-scale and monoculture plantations, intensively
managed by large companies. Most species cannot survive in the newly established monoculture ecosystem
where oil palm trees dominate and the understorey vegetation is very poor.

(3) The natural forest should be protected for the conservation of mammal species. When habitat alteration is
inevitable, the key factor is to retain a mixture of many kinds of habitat with understorey vegetation and some
natural vegetation within some appropriate areas.

(4) Habitat degradation influences different species in different ways. Some species may disappear very rapidly while
others endure. Some species, like wild boars, may increase in population size. When habitat alterations occur
rapidly, management of species must be carried out carefully, considering the different needs of the relevant

species.
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ORCHIDACEAE, ORCHIDACEAE, ORCHIDACEAE,
PTERYDOPHYTA, PTERYDOPHYTA, PTERYDOPHYTA,

TR GRAMINEAE GRAMINEAE GRAMINEAE
DIOSOREACEAE DIOSOREACEAE DIOSCOREACEAE,

COMPOSITAE
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SUMMARY

This study aims to identify the plant diversity, their succession patterns in different ages of fallows after slash and
burn agriculture. By which, compare change of plants species and dominance including soil nutrients in two types of
forest, hill evergreen and mixed deciduous forest.

There was really not much difference about number of species but there were difference of appearance and structure
species between primary forest and slash and burn field in hill evergreen and mixed deciduous forest. We could find out
that it needs much time to recover the vegetation as primary forest in slash and burn field because some species of
primary forest could not be seen in 20 years fallow field.

Mixed deciduous forest had a lot of species to compare with hill evergreen. About soil nutrients, primary forest had
high number about P,0s, K,05 and EC except NH; and NO;. On the other hand, there was really not much difference
about soil nutrient except P,Os in mixed deciduous forest.

The study revealed that, there was really not much difference about number of species and soil nutrient in different
age field but 10 years fallow field had pioneer species. We guess that we can see more full impacts for environment if we

show the succession after 1, 2 or 3 years follow after slash and burn.
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Biodiversity of plant resources in homesteads: its meaning and change

Md. Rashedur Rahman"

SUMMARY

Research on plant diversity and its change in homestead was conducted in Bangladesh where is on the huge delta of
Ganges, and forest coverage is only 13%. Kazirshimla village in Mymensingh District was selected as research village.
After conducting general basic survey on whole households in the village, six(6) sample households were selected based
on the landholding size.

All the plants in homestead were listed, then usage and care/management on each plant, and perception towards
plants were interviewed. In addition, data on plant utilization were also collected from twenty six(26) students of class V
level.

From the collected data we have found that the number of plant species was about 84 which comprised timber
yielding plants, fruit cum timber trees, seasonal vegetables (both summer and winter) and some wild species. The age of
fruit trees and timber yielding trees varied from 3 years to 25 years, and aged trees were planted by their ancestors. Seeds
and seedlings were usually collected from markets or nurseries and some were also collected from neighboring houses
and relatives.

Uses varied plant by plant, and some plants got multiuse while some were of single use. Main multipurpose plants
were such as Jackfruit(4rtocarpus heterophyllus), Mango (Mangifera indica) and black berry (Syzygium cumini), and the
uses included fruit, timber, fuel, fodder etc. Wild species which had medicinal value (Datura metal, Eclipta alba etc.) got
single use. Among timber yielding plants, village people mainly utilize Mahogoni (Swietenia mahagoni), Koroi (4lbizia
spp), Jackfruit and Mango. It was observed the decrease of the number of timber yielding plants like Mahogoni, Koroi
etc. due to monetary need of household members. Farmers were more likely to plant fruit trees since they provided
different product like timber, food, fodder, fuel etc.

Regarding data collection by students, we found that students had much perception about their local trees and plants,
and it differed student by student.

The care and management of plants was practiced by female members of the household, and the utilization patterns of
plants were based on their daily needs. It was clear that women were mainly interested to keep the biodiversity of plants
from interview. The homestead plants were also a hard cash income source which was another important reason for

villagers to grow different plants in their homesteads.

1. OBJECTIVE AND BACKGROUND OF THE RESEARCH

Bangladesh is on the huge delta of Ganges, and forest coverage is only 13%, unevenly distributed. Except for
mangrove areas in southern parts and hilly tribal areas around the border, there are very few forest areas. Under such
environmental situation, homesteads play important role as the growing place for perennial plants since it is almost the
only place free from inundation by flooded water in deltaic area. Homestead is also the place for livestock rearing, and

working such as post-harvest activities along with household chores, and plants are grown under space competition.

1) Bangladesh Agricultural University
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In homesteads, villagers understand characteristics of each plant, and various plants including wild plants are
growing and utilized to meet daily needs. Regarding diversity of plants on homesteads, it is reported that more than 120
species were observed in one village on the floodplain (Yoshino K. and Ando K. 1999. Utilizaton of plant resources in
homestead (bari-bhiti) in flood plain in Bangladesh. Japanese Journal of Tropical Agriculture, 43(4)).

These days, with the expansion of market economy, villagers' interests tend to be concentrated on limited number of
commercially variable species, and slow growing or less commercially variable indigenous species/varieties have come
to be less grown, which accompanies the loss of bio-diversity.

It is emergently required to evaluate the meaning of diversity of homestead plantation. The evaluation should be
based on the villagers' daily life, and villagers' knowledge on the plants fostered by generations. Thus a research was
condncted to grasp the diversity and villagers' knowledge on plants in the homesteads in detail and visually so that
villagers' also can share the information and to seek for the possibility to maintain the diversity considering villagers' sift

of interest.

2. DATA COLLECTION PROCEDURE
(1) Site selection

Kazirshimla village in Mymensingh District, Bangladesh has been selected as research village because Bangladesh
Agricultural University conducted farming research since 1986 to 1991, and some basic data can be available and the

change of utilization of homestead can be seen.

(2) Base line data collection

Initially at the starting of the research work each and every household were visited to collect the basic data about the
household. This included name of the household (like khan bari or molla bari etc.), name of the head of the household,
family members of each household, age of the each family members, land possesses (own land, rent in as well as rent

out), rice production sufficiency (i.e. buy or sell) and other income sources, if any.

(3) Selection of sample households
After conducting general basic survey on whole households in the village (about 300 households), sample households
were selected based on amount of land they are possessing (marginal, small, and medium). There were two household of

each category. So total number of sample households were six (6).

(4) Listing up of plants in selected household

After selection of sample household each of the households were visited time to time for listing up all the plants.

(5) Data gathering on plant usage from selected household and school students
1) Data from sample household
After completion of listing up of all the plants, knowledge of household members about the usage of plants planted
were gathered. The usage, care/management, and other information (e.g. perception towards the plants, origin of name,

traditional habit on the plants, origin of the plant if it is newly introduced, etc) on each plant were interviewed.
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2) Data from school children
There was a primary school in the situated in the village. Data were also collected on plant utilization in a small scale
from the students of class V level. There were 26 students who were interacted with us and supplied the information that
they know about the plant usage.

All the research was jointy conducted with Keiko Yoshino.

3. RESULT AND DISCUSSION

The number of plant species was about 84 which comprise timber yielding plants, fruit cum timber trees, seasonal
vegetables (both summer and winter), flowerig plants, medicinal plants and some wild species of plants.

The age of the fruit trees and other timber yielding trees varied from 3 years to 25 years. The aged trees were planted
by their ancestors and the relatively younger trees and seasonal vegetables have been planted by the present household
members. The seeds or seedlings of the plants, they usually collect from the market or nursery and some also collected
from the neighboring house and relatives and some also from their own source.

The uses varied from the types of the plants. Some plants have got multiuse and some are of single use to the
household members. The multipurpose plants include mainly Jackfruit (drtocarpus heterophyllus), Mango (Mangifera
indica) and black berry (Syzygium cumini). The uses include fruit, timber, fuel, fodder etc. The wild species of plants
which have medicinal value have got the single use which may include Datura metal, Eclipta alba etc. Among the timber
yielding plants the village people mainly utilize the Mahogoni (Swietenia mahagoni), Koroi (dlbizia spp), Jackfruit
(Artocarpus heterophyllus) and Mango (Mangifera indica).

The number of timber yielding plants like Mahogoni (Swietenia mahagoni), Koroi (4lbizia spp) etc. was found to be
rednced due to monetary need of the household members. The farmers are more likely to plant fruit trees as they provide
different product like timber, food, fodder, fuel etc. A list of the plants that have been found from the sample household is
given in the following table.

The students showed much interest in collecting the information about the plants in their homesteads and their
utilization pattern also. They themselves as well as with the help of their senior family members, collected information
about the plants of their own household. We have found that the students have much perception about their local trees and
plants. Different students has different attitude to the plants. For example some like jackfruit due to its taste and aroma
but some don't like it as it has got some sticky substances and so on.

The care and management was practices by the female members of the household. The utilization patterns of the
plants were based on their daily needs. Almost all the plants were commercially important and also frequently used by the
household members to fulfill their daily needs. Except for some wild species, all of the other plants and trees were grown
by the household members and they try to maintain the species diversity. It has been found from the sample household
that the number and diversity of plants is large in the medium category of household than that of marginal category due to
space limitation of homestead. But they have the interest to grow more plants in their homestead as they are now concern
about the economic benefit of this different types of plants which have been grown in their homestead area. By
interviewing the household members, it was found to be also clear that women were mainly interested in keeping the
biodiversity of plant as they usually remained the home and took care and managed the plants rather than male members
of the household. The homesteads plants are also a hard cash income source to them which is an another important reason

to grow different plants in their homesteads.
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4. CONCLUSION

From the research, more than eighty plant species were observed among 6 sample households, and it was clear that
the plant diversity in homestead had dual meanings for the villagers to meet daily needs and to meet their economic
needs. Women were the main care takers of homestead plantation, and more interested in keeping the plant diversity
than men. Thus, to keep plant diversity in homestead, the roles and importance of each plant species should be

examined, especially paying attention to women’s voices.
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Table

List of the observed species of the plants with their local name, common name, and scientific name in homesteads

Name of the plants

Name of the plants

Local name | Common Scientific name Local name | Conunon Scientific name
name name
am Mango Mangifera indica Shimul Silk cotton  |Bombax ceiba
tree
Kanthal Jackfruit | Arfocarpus heterophylius  |Jarul Pride of india |Lagerstroemia speciosa
Borot Jujube (Ber) |Zizyphus mauritiana Koroi Albizia Albizia spp
Narikel Coconut Cocos nucifera Anjun Arjun Terminalia arjuna
Jam Black berry | Syzygium cumini Choroi - -
Tentul Tamarind Tamarindus indicus Raintree Raintree Samanea saman
Jolpai Olive Elaeocarpus robustus Chondon Chandan Santalam album
Khejur Date Phoenix sylvestris Jiga Jiga Lannea coromandelica
Tal Date palm  |Borassus flabelifer Bandorlori  |Indian Cassia fistula
laburmum
Pyeara Guava Psidium guajva Krishnachura |Peacock Delonix regia
flower
Kola Banana Musa sapientum Shishu Indianred  |Dalbergia sisso
wood
Jambura Pumelo Cifrus grandis Mehedi Henna Lawsonia inermis
Amra Hog plum Spondias pinnata Patabahar Croton | Acalypha wilkesiana
Suparn Arica nut Areca catechu Bet - -
Lebu Lemon Citrus spp Mandar Coraltree  |Evpthrina variegata
Litchu Litchi Litchi chinensis Gojan Gojan Shorea robusta
Pepe Papaya Carica papaya Rongin - R
Bel Bael | Acgle marmelos Rokto joba  |Chinarose  |Hibiscus rosasinensis
Ataphol Bullock’s Anmona muricata Kamini Chinabox  |Murrapa paniculata
heart
Kamranga  |Carambola  |Averrhoa carambola Beli Jasmine Jasminum sambac
Lotkon Burmese Bixa orellana Golap Rose Rosa centifolia
grape
Dalim Pomegranate |Punica granatum Duranta Duranta Duranta repens
Anarosh Pineapple | Annas comosus Chau Sikas
Jamrul Wax jambu | Syzygium samrangense Bakul Bakul Mimusops elengi
Hontola Hantaki Terminalia chebula Bot Banayan tree |Ficus benghalensis
Gab River ebony [Diospyros peregrina Tulshi Tulshi Ocimum americanum
Amloki Indian Phyllanthus embelica Bajna Bajna Zanthoxylum rhetsa
gooseberry
Chalta Indian dillenia |Dillenia indica Kalahuta Kalokeshi  |Eclipta alba
Sojna Drum stick  |Moringa oleifera Nailta R R
Dewa Monkey jack |Arfocarpus lacucha Haora Shaora Streblus asper
Arborot Star Phyllanthus acidus Bait R R
gooseberry
Golapjum Rose apple  |Syzygium jambos Gamar Gamar Gmelina arborea
Daufol - Garcinia xanthochymus Shialmoti Shialmutra Vernovia patula
Tukma - Hyptis suaveolens Dhutura Datura Datura metal
Morich Chulli Capcicum anvum Kashtula . B
Kachu Taro Colocasia esculenta
Begun Brinjal Solavum melongena
Lau Bottle gourd |Lageneria siceraria
Sheem Bean Dolichos lablab
Tormyj Water melon |Cifrulius colocynthis
Akh Sugarcane Saccharum officinarum
Kumra Sweet gourd |Cucurbita pepo
Neem Indian lilac | Azadirachta indica
Pitraj Pitraj (Aphanamixis polystachya
Mahogoni Mahogoni Swietenia mahagoni
Akashi Akashmoni  |Acacia auriculiformis
Bash Bamboo Bambusa spp
Segun Teak Tectona grandis
Kodom Cadamba | Anthocephalus chinensis
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