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Growth of Indonesian tissue-cultured sago palm seedlings grown in Leyte of the
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BT REY DR RS R IEIC L o> THERK (Alang and Krishnapillay, 1987; Tahardi
etal., 2002; #XKH « |l H, 2003) &AL T/A LV, Biotech Center XA AT v 7 « L X — (A
¥ Fx 7 BPPT) ICBWTHkGE SN v U & 2007 274 VB - LA T -
Pangasugan /N> A H > O LIZBAE L=, KESIZIX, 85 REMEMR S E S, &
HIRIZHEEN FTRE C o D, BAERF ORI I, 30 em FRE CTh o723, BiEk OAEFILR
4FC. B 5 EH T, ERBEIL 403 em ICEE LT, AV COMBIAEF L. By ZIRT
b, Z Oy I—%Folo, WYy H—ar e —&1T) ZLIZL 5T, BAF
RAEREIIFCE D LTSN,

Mk K OHE
Biotech Center, BPPT, Indonesia (!RNA AT v 7o 22— AL RXTT) IZBWTH
BRI X > TEH & 729 3% V1 & 2007 412 Pangasugan, Leyte, Philipinnes O/
Hit (1) [BEALEZ, 42 RRIUTICBWTERR LY v I —%2 05k, 1475 - B
L. fSMAZE Lz, B5t (B8, 2> R A b R Z2EED7R U Ny 7 IThEIMEZ
N i R AN P e .
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6-8 HWRIANTRRENTA v Fax—ra L, 20%, 46 BRIEILIE, FHi-2ENH
LD5RFEoT, SHIZ4-6 HH, 2 ENEHT L2 ETEBFTIE, B Lz, £D% 6-8 M.
AENERT 5 F CREICHEIS S, HOERY 500g £ THMSE, LA 7122486l
5 HNE(L S W7 th BT L=, BRIFOE 8 EIIX. 5 4 R T TIE L TR Y.,
6mx6m OFBIHH LT, EBFRFIZBE LT, Bt X OWPH 2 R EHI L 7=,
HEss (FEL¥E 10m) AN THEEZFIL, BRE ROV THRBRERA L,

(EES

AV RRYTONAFT v 7 « B X —ICBW GBS EEZ AW TEH Sz 2y
T (X 2) OFEHRE ORI ZENEZ 7 U « LA T « Brauen 77 VU b H
AT AR LT T ooz &g LT 3ITRT, W T iudH 2 2 4 mother palm
DIENIT 12D sucker ZFK L TV 5,

AV RRXUTNHEAN USRIy UL, SARIEFICAER L, A% 5 FITFY
T 498.6 cm ICFEEL -, ZHUE, 77UV LBE LYY O EkE (5HER)
2, 719.3cm THDHZ LM, RRMIEBTNS > TR, 5k, S HICEBRF O
Wz L, EBEFHOARZBIRT L TETHD, MEERIECI2EBERLEOERIC
BL T, Zfkatllic BT 2B ATV, oY I v LT HO0NERH L L F
EL P
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Changes in Sago starch structure by water molecules
Fumi KAWASHIMA, Masanori OKAZAKI and Koyo YONEBAYASHI

Faculty of Bioresources and Environmental Science, Ishikawa Prefectural University

KorF- LWty & OFFAAERIZOW T, &< 2 BAFERED LT E 20, K1 &
s & OBMRARENTZDIE, FfDZ & ThbH, HIB - JVH (2003) X, X BREPHEIC X
S>TRbLN S mER (d) 725, BFEE, “FEICE. 0.9 nm LLT Om NG % £ Kt
i LFEERET, B XA 7 OBHEEICIE 1.58 nm OHEBRBAFEL, Znnsra—=A
FHOE L HUVMIEESNZ LV RSN 5 0 FEBED 1 B2 KT 52O THDH Z L &R
WE L7z, [RY - SRR (2011) 1%, B DS IS 2K Fo1TE 2 EAK (D-
,0) ZHWTH LN LT,

ARG T, KT OV TWHEN~DRAN, 7L a—ZABT L > TR SRS
faRN D 1.58 nm O A £ D X 5 ITRRFIICE(L S 2 E 6202 L, Ko7 &
& & ORRMB O TR T2 T 5 Z & &R LTe,

MElB L0k

B ikl

2006 FF3 L ON2007 4RIZ7 4 U B> s LA T+ /3 A kT Pastrana 3 L UVt /L3 Hilusig
IZBWT, RAMICH 2 IO (7 m) O8RS a 7 ERN e TET
YRR U7z, BRIR L 728k 2 3k e L, BEZ#% . 1 mm 38 X OV75 pm i & IV Cof
BIL . Bof&RIT 45 pm G 2 S, oAralel (2R L L,

X HREHT
X #REPTEERE (Rigaku MiniFlex) % AW TCEIPT N2 — 2 2457, oH&0EE. Cu&EKk, 30
kV. 15mA, AF ¥ A= F 2°min’, FEHTAE 20 % 2.01 -45.00 & L7,

K5 &R DB

FHXHRE 68.9 + 0.3 % DT v — X NI BUE 2 58 L. BH MAE Lz, &L
TR R B 1 g P EEICTHRIL . ME%. 105 CHRRIRIC AT, EERiE O
REOBEEENGRBIOKGEREEZRDIZ, Fio. 2g DEBHHAEHII Y QKE 1.5g M
Z. RS (0~24 KEfE]) 1C X RREHT S — o 2157,

AR

B RO X FREIT S — 0 E, R 5.5~59 ° fhro v —72 (kg : 1.5 ~
1.6 nm) ZffH, IR 17 BLO1S fHooX 7 e —7 B8LO23° ORAKRE—
TR LTm, KD FDOFREEN~DIR AL, 1.5~1.6 nm DOEFMEEZ 1.7nm ~yLi kL., /K
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B 2 AKALBRE 2 Y Pk O X REMT S 2 —

DT DOELED 1/6 FREJLR LT, ZOHFEZ, VI BIAEENE~D KD DR, Kbt
IR ZH LSS 20, BTN Z 2R LTV 5D, BN KT L THid T
RLhOPWEEZE > TWVWAZ ENRHALMNI ST,

SCHR

HYRET - JVHERES (2003) fdbAEis, REIEK - NERE - fafEdE - BEE R, B
FOFM, p. 40-49, FIAEL

RlRF ERL - AR (2011) - ks OIS & HEENK Sy 7 O T8, 55 20 [B1H = 7%
DEHSEEE
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Does the nitrogen fixation activity of diazotrophic endophytes in the leaf of sago palm
affect the starch accumulation process in the pith of sago palm?

Koyo Yonebayashi and Masanori Okazaki
Faculty of Bioresources and Environmental Science, Ishikawa Prefectural University

UTAE, Y R U e COMMRKRRIC AR T D ERETEMAED (2 K7 74 b)) BEAS
A, T IV UITONT bk~ 2L & 48 R [ E M 3 o BER E S Az,

F7o, BREERNAKRMIEIC L > TEREEERLHEET D5 HIENRFE SN, F—BSEICT
XY~ EREOERETEIEM E, TOMOIEEREEEY 2L L, WIEHO
HEDRBLEFEL O°N) NOBRHEEMEOEFEGLENRAD L ICHEENL TS, Ln
L, W{EMOLEBRNEL R RIN NS — U DNEP L TWD 2 ERMLTE L STV 5.

R EHFGR=[1 - NEERH®SN / FENE ERPS "N)] <100

4% © (Yonebayashi et al., 2009 ; KARFH S, 2008) 1%, v VY ~AEIZONT, #
BE WA O TE D 2 R TE FINAAR L I3 T OB R L ERINLIRLL & [FRREE Th 523, FIEH I
WEOBBEERNARLNME T2 2 L2 RV L, #5508 03D B FEL ERNIA L 2 s b
THRRETEDTGROFMNREILEZRE L.

PAY L OEICB T LEREETT Y K7 74 bOERETEOFE5RIL, EFFEHITG L THY
mu, BEMNCEET 5. Y~ EOELERBEET S N7 7 A4 NOEREEDOHFGHRIT,
ABF RIS U THEML, SMROERMICEHET 5. WEMOERBEET S F7 74 ~OiEHE
BT v 7 AEFE L OBIEMEIZ DWW TRaRgE T 5.

[5ER 5iE]

~L—v7, YT UITINE Ty MERBBGEB I OA V FRU T, A9 07y, o2 U0
BET, EFEFRORL D G~134F) I o b, i, FEARIL .

FNEST R R RGN R At #EEEH) Ty~ € (R=avF, =7
A=) TRbE L. BRI 1 Ro2ZE, 2IREZ8ILHE L.

T EERRE 2 80°C THIMER, T L, o mordsiE (v —fvziw, 240011 CHNS) Z T
pEFZEZNEL, BERNKLE &SRS (V vAa-{/§1yaf, IsoPrime EA) % W TEHR
wERMAEL O°N) SaiT-o7-.

P IV OGE, BN HBEZOE NVETIIERBEENEZ > TWRNEZEI NI LD,
B I L OERZE T A G EE RO X ) IZFHE L 72(Yonebayashi et al., 2009).
ZHEEETFGR=[1- (Y TSN/ T 5 EHITHES N)] x100

YA FOYE, B4 2 B E OEIIFEERBEEREICH D L LT, LLTOFHEELE
L7 CRARR, 2008).
BHREEFGR=[1- (FV~A 4N/ B 2 W% Y ~ 1 T2 5°N)] x100
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P IY O EEROERBEIII~SEAEFTIS~9 gkgTHDHH, 10~134£F TiL12
~13 gkglZHik L7z, v o o 7 U REITI0~13FAEF TRRE R D0, Z DR
ICHEP ORBRENBDT 5 Z LT HEN S OEHFEMBRENBREREZIZ LT e
Ez b

BEAH Y T AL EE DS NAEIE6%0 T b 2 36 ~8E/EH TA4~5%IZIE T L, 134E4F Tl
0.6%lZE L<IE T L7, ZO NEDIE FIFEHEFETY F7 7 A ML BZeR 2% (0%0)
DEEEZEKRL TV, B IENDEBZFFET F7 74 MIHEDEDOEHTREIS L TE
DIEMZEDTWD E PSR, £, T NTORBFCONIEIE EATHE > tPir3E > FArED
EIZR T LTEY, bEVWETEEZRBAEITZEALRER I T RN EE X b,

AV EFOERETET Y K7 74 MIEDEREEHGRIISEAE £ CTlEthx (T8N
LKI30% & 720, BETERI 250 2 D 1344 DO H5-3R1390% (22 L 7=,

OV ~AEDEREEZ L R7 74 K

Y~ A FDOEDEREEIIBME 14 HE T31~35 gkg THHN, BRAIEFLTS HE
(21X 20~23 glkg 720, Z DT 22~25 ghkg ZHERF L T2, BEOEEIT 61 B2 90 H H
WIZT TR LTERY, ZORINIEFROERBENRD L 2 &3 1) oERMEEN
BWHRIRBEAT - L TCWWRNWEEZ SN,

Behitith 14 H B OF Y <A FEOHED 5 NHIL 5.5~5.9% T 57, e K FL 61 HHIZ27
~2.9%0 & 725721, 90 HH £ T2.6~28% Ch-7=. D%, 120 HHE TR=a~Fn "N
EIZ 4.1%0lC 7L, _R=7 2<% 0.9%lZIE T L7228, 137 H BICIZm#E & b 2.0~2.9%0 & 72>
7= SNEDIE FIXEHEET Y R 7 74 M X D285 2E# (0.0%) DEEZEKLTEHY,
VYA FEPOERFETY K7 7 A MIHEMEOEREREIILE L TEOEEEZ @D T
LEZ LN

YA FHEPOBEHREET L R7 74 ML HREEEHGRIT 75 HH £ T3tk o
MU S1~61%& 720, Z D%, I X > THGEROBBITX R/ 5 H DD 137 H BIZIL46~65%
Lotz FRHEROEIMESIIZERORIMN S 1ZIFE L T\,
OFXZEETY N7 74 FOIEM(LE T 7 HEFE

PV~ TOHMBET 75 HENS 130 HEICTTEL TRV, RO L K
HEENTHENT 2 Z RO LN, Y~ ATl 47 BLUEBENSETORFEE T K7
7A NOIEENEE Y, EENPDHL, TOKRMZICHROIER (77 8 »3hE S
LEZ .

PV, BOREKRT D5~6FEENOLI0FEAFICNT CTT U 7 VBN AT 2 &0
HonTnWg, I ORZBEET S R7 74 FOIEHAGIZE b0 5 EREEFTHGHIX, 8
EABNOSBEABTICHT TABLTWS. ¥I¥Y T 0BAL, BZ L 6~8FEAFTERNHE
FEETY R7 74 MOEENE TV EREOLILRBMNE Y, 70 7 AN LT
DIEKRTDHEDEEZLNDN, FEMARHENIENEENS.

Yonebayashi K. et al. (2009): pp. 17-22, Sago: its Potential in Food and Industry. TUAT Press, Tokyo.
KARHIES(2008)  H A HHEILEF 2T 5 4R 54, 61.
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[F &1
A2 KRR TILE - HERZEETH Y . £z, S58 - SULDOZERMES RS TE Ol T
b b, B E R THRIESUELISMIIR ZE UM S b EFEE L. 2 D4R
PEEFFICHESCA VR, £z, 3 —m v SORBEZIT 2R 0L SHE28UEN K S
NnNTE,

Lol BRZOBEERICREIND AV R TBIFORERFIBERIC LD, 1 EHE
R IY s - AT FEORFEAEICBIENBEA SN TV BT, T2 BT 2
AL, [T BEFICAONTE, MAT7 72 THZOBRIFM, Z0/HER, &
WY IY L OEBEORBD & L BITKRBETLORUENESE L T o, 20, Iy
VNRAFT D Txt LT TRER R WLzt ), e L, 2Td 5677 —
RAA—TUNEELTWVSTZDOTH D, Mg R X 5\ EACAEED OIRNE
IZEDERSCEMIE 2 EN, £ LIV TNCEobDI~vA T ADA A—VEHESEL L
ZEAxbD, LER-ST, ATV =0 TREEN TREIND KRR TR 7
NAE, FENTEINDZEITH->ThH, RIIRLIBE\ONZY, FLTIHEOLA LT
VDRA=Za—IlHLIETIERNPST-DOTH D,

EZAM. AT T = UMNOMER~ T v P — L2 1990 FERR L W T EH O L A R
FZUMHBLTEOTH S,

[E ]
<N —=NCBT DTN VA NT U OEEEHET D, T, b =ik
TN e VA RNTUNREIME LTHEBLL, 20% b, HERH ONEIEESCBE R L~
FHEmRY 2470, Y TREEMO L X N T OBl RERE ST 5, £/ 295 L
e KT oA A =TT v TR TEFEMICE X DB OV T HREF LT,
(A&7
2011 E1 0O AL 1 1 AT T vy —ILTHIEL, BTNy« LA KT U OFERIC
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EONWT, ZOVA NI U HBEESINENORFROA =2 —, £72)5FE (R LidA—7F
—) \[CHIERRHm R CABEIY L, FkIC, 22 I0EabEgicdLTr o — M
A S Wk 2 Ehi L7z, 2D OREFHEIZIIANAYXT 1 KFO B AREFR
DA (Nyni & Iman) OWAIZEGHETWD, £, v RoVIEEMEZHFIL, 25 L
Y TCxT oA A=V T v TRV TEFERICE X HEBIC OV TIHE L,

[RER]

AV RRUTEAT U 2 MO~ Ty —/L Tk, 1999 LI, AT U = v OEHiY
TRER TN M VA NT URHBLL, kL THIEA BV TWD, 201141 1 HD
R C 1 6 JEEIOFIEDNHER I, ~ B v — A BETIE 3 0J5EL< o7y - LR
NI UDFEIENRTHEENT, 6O H Ty« LA NI UOHBIERE LTid,. O X
70 INOINE~ 77— LTk, P IAEEMIBROL Y HGFH D ERLICKETH
NUBEINTED, 2OV IARBRY ARBELUSNADALIZEE/L L T2 E, @90
FERRO M HACBUR OB % Z 1 o 5 DR SUEO RE L ORI T, ~ A AT 4
TORELHVEAT U = OERAT TREOD TV DO NRREE-TZ L, OB
N DBMIITHENEL . £2, HEEo2< EDRNVI LN LEFERET — LICHEA L
ol ENRETF NG, ZHO ATy - LA T OBIL, B OBE D KA T
LOREIAEASDOBATICH T 2 H e BRI AFA T U = v D AL IZREL TWD EEZ 5
Nize ARAT U = DRAETDEHEREUE~DER & bAESIT N5, EERZ L
I, A YRRV THIBIT L > TR, BIESN T2 T8GR BN MAL T,
AV B IOV TAEELRBINCTMT 52 [EPE AT V2 OHRICRWEE D 2L TH
5,

—J5C, Aroma Palopo DJEEHICE S5 X 912, Mall OFDEX U 2FHAD LV A KT
y?\:@ﬁfwyﬁméhéiimﬁot:&ik%ﬁ%%#%ék%z%hko%n
WCEDDLDLA A=V T v A IZENDNLTH DL, 29 LTS3t 3 28 LWEEiliAs
AAEFEHI D N 21T 6 5 @%5z1wé&%z%ntow?%ﬁ®A/ﬁ/57/Hf
208, 3 0RDEHEIZLD NGO (Kampong Sagu) 23k S (2010 Fa%) . v v
DORNTEEY & B2 TEELZ LR SELHI E LTS, SEIEEAT V=D~
=V Z WY BF7R, 20 LR TR O FRHE 4 %, fhod 5 = A4 pE Huskiz
B L TN D0 E RSFS TNE T,
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AV RRTT, Dx VT TERBA L F = IRECAEF T 5 Y S (Metroxylon sagu Rottb.)
EREOWEEPERME L 7 2 7 U M
VIR « ILACHRE - FHfE Y - F. S.RENBON? « A. A, ARSY? + F.S.JONG”
D.FADIJRY* - Y. B. PASOLON? - ‘Bl
Matter Production and Starch Yield Characteristics in Sago Palm (Metroxylon sagu Rottb.) Varieties Grown around
Lake Sentani near Jayapura in Indonesia.
(BRI, VBRSSP, 2 LA LA RS, YPT. ANJA,
YBPTP, /X77)
N. TAKEMORI*, Y. YAMAMOTO, T.YOSHIDA", F.S.RENBON”, A.A.ARSY”, F.S.JONG’, D.
FADJRY”, Y.B.PASOLON” and A. MIYAZAKI
(Fac. of Agri., Kochi Univ., YUGAS, Ehime Univ., “Haluoleo Univ., *’PT. ANJA,
YBPTP, PAPUA)

i

[(B0] I3 BOT o7 2B ERE L, ZOmWEREENER SN TWD. L, 7
VT EREORRE L 72 Y T L OWEAEPEREIC BT 2RI L < DRV, AR TIE, a
AR (LUTAFRD) 5 FEICOWT, IHEEEIZ T 2 Kav B d L OO E, W EEIG % ik
L, TV 7 RN E OBIRERR LT,
(A1 L OS] ARAEIL 2011 429 HICA > RRI T, Py ¥ FIERBA L F =FRED Y = L [&HIC
BWT, Y AR SFE (Table 1) 22X T 70, FAFOUNHEREIIZ & 2 PR 7Bk 245 1 8
EE LR L7z, b, PR X OTEED/NE, HElilds K OSEM + SEM O HEEICER A R U TR%E
DEENLEEZHEE Lz, BEEO S »Finbu 7BIXOT 4 A7 2810 HL, &n 7 OREEDE &
A E e U ORI EZHEE LTz, &7 4 A7 Offi / BIFSR & B E) DR O R EZ R L.
TN DY TN ERBL, AREEEHEZEL, THRERH L. ZROOENDEFER L
OOz EYs L O EEIG 25 Uiz, g Uiy o TV A BRI L, 80%E T /L= —
NLTHE RN 46N BHHFBR CT 7 U2 L, T RAn L iEEZAWTT U U EAREIEL, B
WMEARLTCT U INEZEE L.
[fERB L OER] 2EME | 2WWEIT 435~2021kg OFPHICH Y, (BRI TR 4.6 [EDENRR SN
7= (Table 1). #2'E (Fhr) BIEME : BEWER L OB EITZ N2 245~1542kg 38 LTV 155
~1270kg DFPHZH Y, EH O GFEEFCHAELE D Ehofe. £, KN OTMEDOEENREL
1% 48.4~833%DHIPHIZH V, FEM+IEH TR b @D -T2 (Table2). 28E (L) BIEMERE : 27
WEIZ 5D AR X OB EEI ST T 76.1%B LT 554% TH Y, 65 HHEER CirA
EREE Y @hoT (Table 3). F7z, REECHDD/NE, Tl L OEREE O ERIGIE, ET
TNEIL 344%, 24.7%FB LTV 40.9% Th o7z, BRI 5D DO EEIG I 63.2~82.4%DHEiHIZH
D, EAEMTI10%L EOERA LN, BOT Vv 7V ERRBIOINE #0777 U EH3FIT 408
~T1.3%DFPHICH Y Manno 2 THOMEAK & b~ 10%LL BE -7 (Fig. 1A). 7> 7 U INET 63~
905kg DOFFAICH VD, FIGAFE CHAELME V @m-7- (Fig. 1B). Ty 7 VIRE L MEAERMEL
DR . 7 v 7 N ERIIBEA E & AR /R EOMBIRR AR L7eY (0=0.993%*%), #iDT 7 U EH R
CIIHEERBRE RIS o7 =0.692). F£7-, MMEITEOMRERE TH L EMME L AERIE
OFEIBEIRAfRZ /R L7y (0=0.987***), M| b D O EEIG L I3 BRBRE RS oz
(=0.545). ZNHDZ LD, TUTUNEITERWE EBEBACEHR L TV D 2 EARIB ST,
UbEXY, IHEEIICH DY T Y ORWE, SavEd L OSNRRERRIAIIARIC L > TR
720, MBSO AERERECIIA O Ve B ARG bz, £, T UINEORWERT
S ENEL, BEARE TS ARSI AR CHOEMEEISNE N ERHA LN 2o T
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Table 1 Growth stage at harvesting, fresh (FW) and dry weight (DW) of whole plant.

Variety Growth stage Spine FW (kg/palm) DW (kg/palm)
Para # Bolting + 4244 2021
Yepha # FBF" - 2736 1202
Pane # FSE™ - 1677 778

___________ Rondo#  BeforeFBF 4 M9 468

Manno 1 b Young fruit + 1165 518
Manno 2 b FSE + 1233 435
Average 2042 904
CV (%) 55.1 62.5

" The varieties with # and b indicate cultivation and wild type, respectively;
* FBF: Flower bud formation; =~ FSE: Flower stalk emergence

Table 2 Dry weight of each organ or part (kg/palm).

Variety Whole Leaf _ Trunk .
Leaf Trunk Leaflet Rachis P+LS Bark Pith
Para 479.6 1541.6 123.1 106.3 250.1 271.9 1269.7
Yepha 264.9 936.9 99.6 62.7 102.6 297.3 639.6
Pane 85.6 692.8 28.2 23.1 343 189.1 503.7
__Rondo 797 3888 340 196 271 865 3023
Manno 1 134.5 383.5 42.4 33.6 58.5 116.0 267.4
Manno 2 190.0 2447 69.3 49.4 71.2 90.0 154.7
Average 205.7 698.0 66.1 49.1 90.6 175.1 522.9
CV (%) 67.0 63.2 53.2 60.2 83.3 48.4 70.7

"P+LS : Petiole + Leaf sheath
Table 3 Dry weight ratio of each organ or part to whole dry weight (%).

DW ratio DW ratio DW ratio

Variety to whole plant DW to whole leaf DW to whole trunk DW
Whole leaf Whole trunk Pith Leaflet Rachis P+LS’ Bark Pith
Para 23.7 76.3 62.8 25.7 22.2 52.2 17.6 82.4
Yepha 22.0 78.0 53.2 37.6 23.7 38.7 31.7 68.3
Pane 11.0 89.0 64.7 32.9 27.0 40.1 27.3 72.7

_..Rondo 17.0 83.0 645 421 243 336 . 22 178 ..

Manno 1 26.0 74.0 51.6 31.5 25.0 43.5 30.3 69.7
Manno 2 43.7 56.3 35.6 36.5 26.0 37.5 36.8 63.2
Average 23.9 76.1 55.4 34.4 24.7 40.9 27.7 72.3

*P+LS : Petiole + Leaf sheath

100 r 1000 905
S 5 (B)
o 75— 0838 - 653 & 750 F
N N
|5 %
2 %0 = 00 T s g
B e
§ 25 8 250 == i ——= - ]97 - 148 --------
n
s E E 63
w2
0 O M M M
> > & o > 3
y & S o o
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Fig.1 Starch percentage and yield of pith in each variety.
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Cultivation and Utilization of Sugar palm (4renga pinnata Merrill) around Mt. Slamet in Central
Jawa Province, Indonesia
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A (WA S 2011) T ;’C ALV RRVT, P¥UEBYa STy IV A IO Srijaya
 (Klaten & Tulung #F) (28T 5% houv oo 0T > 7 Ul T X O T35

OWNWTHE L., ZoT o7 /@ﬂ@*ﬂ‘ XL, R TMDOAT A v F(Slamet)
e (B M%m)ﬂLﬂ%#ﬁéﬂé&@ ETholz

ARHETHE, A7 Ay MUEDICBT 2% b v ofhE EFHOBRICO W TIHEL
TRERIZ OV THET 5.

[FAA k] FRAIE 2012 4 3 HiZ, A7 A MUMEIZAIE T 5 Banyumas It Kedang
Banten #§® Buaran £ & Semaya #f, B fIZf7 & 3 % Banjar Negara I Susuka #f Berta
FF, Sigaluh BB Pringganba FiZH\WTI{To72. F£72, 2010 FIZFM LIy a 7 Py i
X YT A% Srijaya Ff &R L, BXHFAEEZIT- 7.

[FA#EAER] <Buaran £ > Z O 200 KB EOY v vy (1 FIAFEKEL720 3~
10 K) WARy MRIZEBLTEY, EICHEREL, HEEEEZIT> T 57, Klaten
o Pati Bovb a7 (BRI OEHZFRE, 80cm OFE XIZUIH) 2B W2k D (Rp.50
F/ AR, 1ROV v T7XY oo 1 B 10L OFEN TE, 30L OEH 5 5kg ORVHEA H
k5. BT Rp.8000/kg THF7Ed 5. <Semaya > b 7 ¥ T 13ANIZ 200~300 A A
RNy MRIZEFBLTWD A, FrARFRIIERFER (270 F) OFELUTTHDH. WIEAEE
D= DEIENB L TH DN, BiEtTH A2 V0T T AREZRr 7 L LT Klaten x5 0N
A X —IZRp.40~60 HCTitHZ b dHD. 1 KOKRNLEK 0L BLLEEND N, F
IF1ILERETHD. 1 HY 70 ORIBEN ILLLTF 72 d L 2O/ N L OWIREKZD.
20L D H 5 dkg OWHENAE SN D, < Berta £ > Susuka 8414 T 900 ADH k7 ¥
UHRAEBLTWDD, MUY OUREENICAEFTLTWD L ZAIERWY. IRV lof
HEIZAR Y MRIZEF LTS, Wﬁ@ﬁé%ﬁitﬁ:ﬁyﬁ UUEENET, T UoRE
FHRE T TV, BREIT 1 AY 7=V I0L/ HTHD. SERINLY hTyY Y -
a7 OEENE L 720, Klaten By H O, ¥ =B & TIRFEZEHE L, £ < OEZENTE-
7= GAEE2 LOAKRT Rp.30 1/ K). Z ZTlX, Dusun Project & L C/KIFEE LIZEL
LA DREMIEEN 21T > TEBY, ZORMMKAD—>2 L L THAMBEOE WY Fo Y
DNRITIL, MNE W I TCUW e, <Pringanba £ > Z OFTIX, 20 FgiHH U7 v R
TUTUEERE LT - Il E T2y, BUEIZIINAEWIZ ARy MRIZEDS DA TH -
7z. Dusu Project & L TH 7 v 7 ¥ OIEMHT B3 ToH, RIESIL TS, <Srijaya #f
>2010 FICHHM L by - T Uo7 UM TG EF L, LoV huvr-m s o0
s LB I OV T T EICA v A Ea— L. ZOE, Y rovy - g/ i3El
Banjar Negara B2 fltfa TRV, flit&iE Rp.450 5/12 t & 2010 40 Rp.400 7T
HARTRORME EAY L), fHEEIImE b obRnl s, av T 7 ¥ —(THEXHE, 2
HCEWMDNES LD L Tholz., ZOTIHEE, EWEOT MUY URIITRWIZAR v
FRIZEABFELTWAZ EEF#ML TV, —F, MO THFE~OA X o —TiE, ¥k
vy s v 7 OMBENSBOERICH Y, Mikkd ERLTWD LEOBREN/E L.

PLEXY, 27Xy MUMER ZOMERICAET AR TIX, ¥ o i3)ilipuyn=el
HUZ ARy MRIZEBLTEY, £& L TRHEERICRKI T\, Zh b oo
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Present State and Issues of Utilization of Sago Starch in Southeast Sulawesi, Indonesia

Hasada Katsumi, Kenichiro Kimura, Hiroshi Ikeura

Japan International Research Center for Agricultural Sciences

1. Ui
AV RARVTIEBFLVIT T ORI, AV RRVTICAEFET I &IV okt
FERT v v D S%IRJE & =i CTE Y (Bintoro et al. 2010), EFESCHIH OIERICITE -
TV, ZOREKE LT, I oo LMAEERICETAME, 37T D4E L
FIRMTIZBE T 2 M8, BUFOY 3¢ R HREBSEICRET 2MEEZZ 2, EAT U x
SMTINLOMBEEFEL, 7 7 URIHOBR LR OB EZ B 5 I Lz,
2. WAL

201292 H 19 HAH 3 A 4 BT, AL EM L7, RRFEGHTOMBE R LB
R LD T Nl T T —FIWNELAZIE LT, o, MEAT 7= UINDINT o &
Ui ZOEA T, TR - LS, NBUFHYE ., 7o 7 Ui 7 v —71C
f LR & B A AT - 7,

3. MERBLOEE

(1) V=¥ oA EEDBLR

R VIR TEBY, O IT 7 (vt 3) OA&EMNIZHN 1.0—2.7 b > /ha/
(T 7 BB TR 0.7-1.9 h/hatfE) THDH I EEMER L, X, W
VR E B 200kg/ AR B OWERE IR A 173 TR OSEMET, LA (2006) OHEE
\2& % 6.6 b/ha/ 4 GRAEZEE 10x10m (100 #k/ha) ) <°10.4 b > /ha/ 4F (REFRTE E 8x8
m (156 #k/ha) ) OEFEMEIZESR, Ko7,

Q) Y IF T U L — T DAFEDBIR

& VREZER L7 7 >0 7 v —F DR &= 0 OMFIZE L S5 AN 2 A L.
MO EFAEMD 1 D ThLHIKROZND EH LT, 2D LB, A OMF|LEIC
ONTIE, KDOBEREAFTELEIMNTRTUTBNT, KED b I o OfAGEA L
STEN L FHBAEFEEIC OV T T RTORNTH I Y L0 &Ko EAEEMEN ER -7,
B) VITF T URAMTIEDT 7 R OB

RIWCART IO, AT T URRHTIGOBEOBRBHFEIL30%RETH Y | LERRT
W+ RhnboTz, MEOTEOIIZ—EEDT v 7 U2 EEMICINET 2 LE N H
HeEDZLEThol-, —F. V7 U THIZONWTY, BIEOKEIRILIBUEETHY ., /£
FERDOWKIZFRETH D Z & 2 Lz, SEIIIN ORI #BHEDORETH D,

(4) FERAT U = INBUFOY = o FI) IR ECR

2009 £R|2 THUCE JRIC B DS W 7o EHE B 2 ERME OB BRI BT 2 KA s Al 2009 48
B2 BHEESHN, MEATZ UM TH TESEHA 2010 455 13 5 BHIE S
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oo TOMMEEHANC XUX, BEZERFETH D 2015 FOHE AT U = VNG 7
U BEAEG BT, 13,182 F I TH V. 2009 FED MY 2T 7 L PE R TERE 5,855 k
28,364 F 1 X0.7)DK) 225 (DR ENME L 72 5,
4. FL

KHEOFERND, RADEIIWCHEARAT V= MIZB T 2 I7 7 OFRHIZON
THFGT M & FEST HMOBLENGBUREREEZ E LD, ZDZ &b, MIZBNT
P IF T UDOFHANER LAV ERER DO —2 L LT, T 7 OFEEICHTH R4
RUEAERE 2 b D, FIMIEKROT-DITiE, BEOBE~ORLH L L2 & T, FED
FLEHZ R L TV ZERKETH D,
#1 BFERAT U= IMICBT D T Ot £33 FUFURAMTIEEDT 7 U RIA®

T - ApER - EREME RN

3 SHREEE(h) WEBEREE(he) TYTVEEE(on) £EM(ton/ha) FUFERTIE YIUIE
2004 5262 3208 5993 187

2005 4762 2,859 5,130 179 BEROT VT INERER 670~>/R 1200kg/ B
2006 5607 3270 3,556 109

2007 5081 3451 4324 125 RROTUIVNEE 200h>/R 400kg/ B
2008 5525 3322 7,248 2.18 - . /
2009 5446 3082 8364 271 BROBEHE 304 33

Hi88: Provinsi Sulawesi Tenggara (2009) Statistik Perkebunan 2009
BPS Provinsi SulawesiTenggara (2011) Sulawesi Tenggara Dalam Angka 2011

BEERRONYTOEERERT .

£2 VAT T HHIEBOBUR &Kk & O T B A pEE D H

*aro:8 Baro:R a19z8
HIBYIH EbABR I EFERTIATH VEBIEATH AVEBITEATHL TURSHT 1R SYINBIXTRTH
#3vy
BT N—TOREAY N~ SR, RA) 4N(RN) kINE: ) 2N (RIERF) SNANIZEAA) [INE: ) [INE:3)
I# IR, BB, KL B B, KL R KL BB KL L KRN i3 i
FhE i fi% 323 B KL ;320,550
FUIUBTR R £E-Surabaya £ -Kendari TR %EHE-Surabaya 9 EH-Kendari A &% -Surabaya A Z%-Kolaka, UnaahaiZ o-hiviig
YTV OFE/EA BA BA BA BA i) it it
AbrYY IS HRRE) 40 30 20 15 30 30 30
YTV RHY DTV I Rk 360 425 300 300 333 225 144
T T RN (Ro/ke) (wet) 1500 900 1200 1600 1500 1,000 2500
AbtYnanE O 16,400000 8397000 5430000 5059500 12482000 3580,000 7,950,000
AbLY DB HEHERAR Q 150 120 90 60 150 120 90
FEEEER/AR) ©/Q 109,333 69975 60333 84,325 83213 29833 88,333
*
EprY0fFE @ 17,382,500 5339.200 16,781,720
AbYomFE 1448542 444933 1398477
EpIYOBFHERAR) @ 136 68 136
HEEREER/AR) /@ 121813 78518 123395

(DREOFBHEAZIONTIE, RERRHKEERR 520000 T 4551,
(DY ITVTVREEBOFBRARIOVTE, BMERYAEILY FFEBEEETHEEITLTH LI, 308 x A i— KB,
(%) 1US$=9,000Rp.

F4 YIAFF U OFBAOBN LB

RAEXR B/ SRR
(E4AE)  YTdvonLihEREN  EIIRTUTUTHO0T—19h/ha®d o BN I
THhAEEM
YIATUTUHMBTI—T « DABIZKZMRERE BT ENAE
o FE)CLDHH
o o EE O Sl
(FEA) YITUTRAMIEE - $930~33%DHERIREE o« RRELGTUI MG
s NWEREEFTBHE)DTZE
BT DR EBUR * 20155 TI3 1820 DTUTURE o F+HRYITUT HGS
3 5

%75 SOk

E B RMOKPEEEE > Z — (2009) [BHIE & LHUIR O RERABIIEIZ I TRl R EHE L THIT &2 1D 572
DOFIEORRHEE]

IWABHE (2006) 3 =¥ 2 (Metroxylon sagu Rottb.) DT > 7" A FENE, BV 3, 50, (5), 234—237

Bintoro, H.M.H., Yanuar J. Purwanto, H.M. and Amarillis, S. (2010) Sagu di Lahan Gambut, IPB Press
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AV RRSTFERRATY T VICE T HEISEH TO NaCl MEE & U
Tif pH WEAY TV O REFHDERICRIFT 88

T 7z Y - PNERE @« Yulius B. Pasolon® « HH1# 3 " - Preuk Chutimanukul” - Marselinus®
ARFEERD - =Bk iz Y lmalED - muEe D ARE D - mTiER Y
D=8 K%, DREENRIE R, oA VAR, VBT, VB EUE TR

Effect of NaCl Treatment and Soil pH Treatment on the Growth of Sago Palm Seedlings

under the Field Condition in Southeast Sulawesi, Indonesia

H. Eharal), H. Naitoz), Y. B. Pasolons), H. Tanakal), P. Chutimanukull), Marselinus3), S. Kinoshita"
T. Mishima", Y. Nishimura'®, A. Itayal), T. Uchiyamal), M. Hisamatsu" and M. Ohmi”’
"Mie Univ., PKurashiki Univ. of Sci. & The Arts, YHaluoleo Univ., “Univ. of Ryukyu
5)Tokyo Univ. of Agr. & Technol.

T IY DA b L ARHESCI pH R HCH T2 A F B L OEHKSIZOWT, ZhvE
TR L D2 EFET NVERICEBWTHAERS L, AFA A4 OERIRIAHIRT 5 Ak
VABEBBYED A = X L7 E LML TE . LM LARRD, IV v OREN IR
BRBTDH0OOHAMEAREZOE L EKD ETIE, ERELSLVOET VRN GG
MANEBEOREBIG~ED X IR TELO0ERHTI2HLERH D, £ 2 TRIFRE
T, 74—V KL L TO NaCl AL X O3 pH WU 27 O RAEH O A RICRIE

I OWTHAE L.

MBEAE EBRIT, MEAT U= INT X VIAET DA LA REENIC 2011 4
2 AW Iy oS By h 77— ABWTITo7=. 12 4 7 AIZ 1444m” ORERIX % 3
APERT, X e b, BT T T URIHRE 2 MBS L7 HEAE (MOF-821: 123g C, 10g N,
6g P,0s, 20g K,0, 30g Ca0, 10g MgO/kg) 40kg, JR5E 300g, i U »FEAREl (SP36 : P05 36% )
210g ZJii  L7=. NaCl ALELX (21X 1.7%NaCl KI&iE % 210L #cfi L, %12 A 8 Hnh 1
WHEOF N U o ARERIEZ D, 8 H,9 H, 11 BIZ 1.7%NaCl & % 70L B L 7=,
Z D%, 2 MW EIC NaCl LB 2 ki L7=. +3 pH 2/ E L7 BEGREKICIX, KB
Ny b 3kg M L7e. HHEGRAZ1THT, NaClEK b Lo KA lRIX E L
T EMELE LTI, TH L BT TN Y Y77 TREESRRIL, 74U T
I B LICEERER, K16 EETOMWMAA T 5, EFBWHHEZITo 7.

HROME HEEKT O NaJREIX R E S 20cm OB S T 40em £ 0 & &V E
WNEHNTZ (K1) o BT A2 B LT 1 7 %5 NaCl KIZB W TAERMEMR L,
SUERBEAGTR 2 o2 H TR 20em DZERA U (K2). E72, HEHDS NaCl K TIE & A EZ{bDR
o T=DIE, FRECHNAENY NELS Kotz ik b0 THD. —F, HEEpH AL
ORIV TIE, THEEIE O pH T3 HRIX N 4.8 Th o 7o D%t L T HEKE X Tl 6.0
THY, THEE 40ecm T EHAEK T O pH XWX ORIC 1 BEOENRL LR (K 3).
LoaL, 2 ARNEEES, #im, Bt $BHERZ T AN eho7z (K 4).
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Morphological Comparison of Sago Palm Starch with Other Crops
Youji Nitta ™, Kosuke Kuji”, Ryo Nakaniwa", Naomi Asagi"”, Fumitaka Shiotsu”,
Yusuke Gotoz), Satoshi Nakamura3), Teiji Nakamuraz), Manabu Watanabe”,
Yoshinori Yamamoto™ and Tetsushi Yoshida”
(1: College of Agriculture, Ibaraki University, 2: Graduate School of Agricultural Science, Tohoku University,
3: School of Food, Agricultural and Environmental Sciences, Miyagi University 4: Faculty of Agriculture, Iwate University,
5: Faculty of Agriculture, Kochi University)

YAV T VT ORI T > T & DRSEERILLES
i FET - AR BN - hEE RV - EK BEXD - 1B SUEY -
Ak WA - PRt BRY - it B0 - 8 Y - UK iR - HE #ES°
(1 THKRFRPE, 2 RIKFRFREFHRE, 3 BRAFRERTFAR
4 BEFKEEFE, b SAIKERFED)

The objective of this study is to clarify the feature of sago palm stem starch morphologically comparison with other crops
using scanning electron microscope.
Materials and Methods

Sago stem samples of our previous report were used. They were fixed in 70% ethyl alcohol solution and brought to
Japan. (A) Varieties Rotan, Tuni and Molat. Kendari, Surawesi, Indonesia at August, 1999. (B) Plants of two years after
trunk formation (YATF) were taken in Mukah, Sarawak, Malaysia at July, 2001. (C) Varieties Wani (17 to 18 years YATF),
Ruruna (20 YATF), Folo (20 YATF), Yepha Hongleu (18 YATF), Pane (20 YATF), Osukul (17-18 YATF), Para Hongleu (17
to 18 YATF), Rondo (12 YATF), Manno, Para Waliha, Yepha Hongleu, Rondo, Ruruna, and Para Hongleu. Neighboring of
Lake Sentani, Papua province, Indonesia. (D) Sucker was detached from the plant of 4 YATF in Mukah, Sarawak,
Malaysia at July, 2008. (E) Stem tissues were taken in Municipal Agriculture Training Center in Brauen, Leyte province,
Philippines at July, 2007.

In addition, potato tuber, Chinese yam tuber, wheat grain, edible canna tuber, rice grain sweet potato tuberous root, and
eddoe tuberous root were used derived from our laboratory collection.

All samples were subjected to vacuum freeze drying (-60°C, 10°Pa) (Matsuda, 2003) followed by sectioning for
revealing cross sections, and coating by OsO4 and/or platinum for observation with scanning electron microscope
(JSM6360A; JEOL, Japan). Cross sectional area of cells and tissues were measured using a personal computer with a
specialized software (WinROOF; Mitani Co., Japan).

Results and discussion

Feature of starch accumulation of sago palm stem is the ‘simple starch grain’ with an oval and a spindle-shaped cube
(Fig. 1). Major axis of amyloplast is 30-50um. Ten to twenty amyloplasts accumulate in a parenchyma cell. Significant
differences were observed in the size of amyloplast (Nitta et al., 2005, 2006, 2007). Major axis was longest in Pala
Hongleu (38.7 ym), shortest in Para Wiliha (27.7 pm). Number of amyloplast in cross sectional area of parenchyma tissue
(PTN) was also different among varieties (Max. Rondo: 262.4 mm™, Min. Para Wiliha 184.4 mm®).

Feature of starch accumulation of potato tuber (Fig. 2), Chinese yam tuber (Fig. 3), wheat grain (Fig. 4) and edible
canna are ‘simple starch grain’, while that of rice grain, sweet potato tuberous root (Fig. 5), eddoe tuberous root (Fig. 6) are
‘compound starch grain’. Starch major axis is bigger in ‘simple starch grain’ than ‘compound starch grain’. According to our
preliminary experiment, Kawasaki (1999) and Kawakami (1975), in case of ‘simple starch grain’, starch grain size is larger
than those of wheat grain (20-40 ym for primary starch grain, 2-8 for secondary starch grain) and Chinese yam tuber (20
um), while smaller than those of potato tuber (10-90 um) and edible canna tuber (40-100um).

In addition, in case of ‘compound starch grain’, it is larger than rice grain (2-8 um), sweet potato tuberous root (8-36um),
cassava tuberous root (5-20 um), and eddoe tuberous root (0.13-0.42 um). The starch grain size of sago palm is located in
a middle when taking into consideration of Jane et al. (1994) in which examined 54 species.

References Jane, J. etal. 1994. Starch 46:121-129.  Kawakami, . 1975. Starch Morphology. Ishiyaku Publishers, Tokyo. 1-288. Kawasaki, M. 1999.
Doctoral thesis, Tokyo University of Agriculture and Technology. 1-247.  Matsuda, T. 2003. Jpn. J. Crop Sci. 72 (extra 1): 354-359. Nitta, Y. et al., 2005. The
Abstracts of the 14th Conference of the Society of Sago Palm Studies: 16-18. Nitta, Y. et al., 2006. The Abstracts of the 15th Conference of the Society of
Sago Palm Studies: 17-19. Nitta, Y. et al., 2007. The Abstracts of the 9th Intemational Sago Symposium. July 19-21, 2007, Ormoc, Philippines. 24.  Nitta,
Y., etal., 2010. Morphological Characters of Sago Palm Starch. The 19th Conference of The Society of Sago Palm Studies: 23-24.
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Fig. 1. Parenchyma cell and amyloplast o

palm stem. Bar: 10 ym.
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S 2L Il T O R R A

:

Fig. 4. Accumula

of wheat grain. Bar: 50 ym.

3

Fig. 6. Starh of eddoe tuberous r

fion structure of parenchyma cell

oot Bar: 5 ym.

Fig. 5. Starch of sweet potato tuberous root. Bar
um.
Table 1 Comparison of starch of several crops.
Feature of Amyloplast Starch No. of starch
Crop and organ starch . . . . .
accumulation | M&or axis (um) major axis (um) in an amyloplast

Sago palm stem simple same as starch 30-50 1
Potato tuber simple same as starch 10-90! 1
Chinese yam tuber simple same as starch 20! 1
Wheat grain simple same as starch 2-8, 20-40! 1
Edible canna tuber simple same as starch 40-100! 1
Rice grain compound 10-15 2-8! several to 100
Sweet potato tuberous root compound 10-50 8-36! several to 20
Eddoe tuberous root compound 10-20 0.13-0.42! 100-4000

1: Nitta, Y. et al. 2010. Morphological Characters of Sago Palm Starch. The 19th Conference of The Society of Sago Palm Studies: 23-24.
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A study of Sago starch concentration in the pith using Time Domain Reflectometry

Takashi Mishimal), Ryosuke Iinol), Hitoshi Naito 2), Masahiro Ohmi3), Yoshihiko Nishimura4),

Akemi Itayas), Tomohiro Uchiyamas), Makoto Hisamatsus), and Hiroshi Ehara

" Graduate School of Regional Innovation Studies, Mie University
? College of Lifescience, Kurashiki University of Science and The Arts
%) United Graduate School of Agricultural Science Tokyo University of Agriculture and
Technology
K Faculty of Tourism Sciences and Industrial Management, Ryukyu University

* Graduate School/Faculty of Bioresources, Mie University

[Br])

IV URBRICER SN DOPEERE &L, TOBBOKSEEEMHEERICHL L
NDHEER I T2, RIFZE Tl EBR OV I v O KSEGEZHERKSRIEE (Time Domain
Reflectometry (TDR)) % W CHIE L, I #iET L & ORER R & ik L7,

(kLS J5ik]

IV IREHETLE LT, ROWEEIT- T, VoAbt EniEniesa
YWy &R e — 2 (79 L) % 20:80~0: 100 DEIATIRA LIz, £ Z~20
~80% DEEEMRD L HIFAEAKEMZ, LEML, 77 U CrER L7554 (40mm x
10mm x 30mm) ICFETA L, ZZ~TDR 7Yu—7 (HEFE{EF - TDR-341F) %7 LA
Fr JEBEE AR PE Lz,

T2 RS OREIL, BEH DO FEQR07)ESEIZLTIRO L HIZiTo7z, AEHE L
T 2011 FERT T =2a—F=T DOV EINTITo T, BEICIEAT b AREEET
(#11x65mm) % i 30mm, £ I 63mm THHZFEATICNIE AL, TDR 77— 7 Z 4TI filidv, JE
WcaflE Lz, £7-, TDR JIERICEEI 2810 B L, BegiiE o oK & & &I E
ZHE LT,
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T I Y R TVICE T DB R K DS EE AL S ¥z L &0 TDR JIERE R E £
12",

#1 VIV UBBETVICEBTEMINE, KogEREE{bIELED
TDR HIE#5 % (kHz)

KAEE®%)
40 60 80 100
30 66.41 63.54 61.16 59.86
pii ) 40 67.24 62.97 60.84 59.88
16— 60 65.75 61.62 61.15 57.95
(%) 80 66.00 61.56 59.67 60.73
100 62.28 61.75 60.86 58.66

DFEF G KD EEIZE > TN ESHE T Z 12 A D TDR A MK T3 51ME
ﬁ#ﬁ%htobﬂb KT EBMNBENNT S Z L2k > T TDR JEEEAME T4 2 [ )8
SV W

Wz, IV RS ORERMEER 2 IT7T,

F2 VY URERO TDREMINE., Ko & BHIER R

. TDR BN E KNEE
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Preparation of cellulose nanofiber from sago residue
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