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S EBRERZFGE G RETER R
(MROWZE) WEZR)

BN DT, 2010 FF BV DTN ERD E Lz, 2000 M8 (5% 2H#CEHE
LTWAara—2 N HE 2000 £% 1900 FE LB LTLEN, MBEEFITTE
R HMEDZ E (IT FHFEEFRLY)) BEIN, DFmOT—FBHEA T ko
TLESTELEILEYD LELEHELTWEHDENLH - WD EIZ 10 25 -
TLEWE Lz, TAREGHEIL, BROMEENEILEL 5T “GiE” OFETLEDT,
ZOGEBEY LTEEZIRD R THIEWEEWET,

1. ek, &2 ELI8EEZREIC “BEFHRE LWIOIHEEZHEINET (HL
FCRME RGBEOFEMAIBEEEL LD TTR.L) . 2FED, 2B “EFRE
DEFHERTZSTE R 2B L LB, BDWREFELEVEARILLEL RoTLE
WE L.

2. AABHEERICBWT RUFEZD S LIEFROBIR 4% ORBE] LTS
VURTY bk RIIEEREE TH D5 RALKROEBHESA - AU OFEEFEL
EEBITTERLE L, BEE I, & BITRMIEESE TH > LI KOZHRHEBERE
& AROIUN BERAEZZ0RRE 11 ZORFBEESBEOLAPERY | RAVEREICTH
Bz 52, DOoBROARDE, HERS TRYSDILEEXLEEL LRI HE
R LRV ELE,

3. BMOBKRICESZTIREES £ Lk, ATERELEEIROMBASELE., EER
FHBEBRDOEIBRBEENBELS RVIZRVE L, & HITRIFREEXATT
SOTSEEST T U, BE, FAMIMEEDHIRIR E SN TWE Lo A ROARRDZE
ABEELHIE L THET, &LL< b, REIORVIZESITFARIER BF5E B R RIZE L
A TIHEEWEERFTHRESNE T, BEFTOAEZFHEIRL S| LIRBER
MTEDEIEZNTHLE L BT, SEROIBOMEENELZE LATHETZWEBNE
B
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X0%bameh

O XFTRAFEHET VTR Y AtPIPI, 2 BEFREA ST
PEE S v a7 FSL-PIP-#4 iR

KEHFR-BPF AP -BOEM-LEY X
ERH{FBY-BE RV

1) BBRERZREZTERETRR
2) BBREIAVT 4 THERBRREE 2 —
3) BIRXEXERZRFZFAH

= B BAald, AEIYaSVHEOHEREERTHD A —/3—/— | (Super growing roots; SR)
FRONT, YuAf XF AT EEFHEOCEEE DNAEZ T VA AIEAL, MRBBHIED I L THRALE
IFDREE EREITD FOX N2TF 4 73 AT A (full-length cDNA over-expressor gene hunting system)
PRHETNE., THETIZ, KUZAFAIZED 154 BTHO FOX BATGEIESA (FOX-SR F A > ; FSL)
DESNTWD. RWFFEE, 727 7R Y VBT APIPL2 DNEA ST FSL-PIP-#4 [ DWW CEHA L7,
FOFRER, in vitro THEEFE U= FSL-PIP-#4 OARL, SR L0 &L OAMREE LR, SRz,

Tob DO, EER D, HEHEHELIERWER TR LTZ. & 512, FSL-PIP-#4 ORBETED TL 72 <,
REMEIL SR DK 40%TH Y, BETERILE SRIZL ST Adols., L L, HESEmEOREGME
[ZXP9 BRI, FSL-PIP-#4 O F 3 SR LW bEHICE N -T-. ZOIZ Lid, THETO AtPIPL2 s
FEEBBEI T INIBITAFEREBRTH Y, AtPIPL2 @ T PEDIZ T 5 K% 2T 5 @8 s
ThHIZ EBNRBENT.

F—J—F: Ty THEY Y, AtPIPL2#BT, A—sS—b— |k, FOX T 4 VAT A

Characteristics of FSL-PIP-#4 as overexpressed by Arabidopsis thaliana plasma membrane aquaporin gene,
AtPIP1;2 . Yasuyo HIMURO (Interdisciplinary Graduate School of Agriculture and Engineering,
University of Miyvazaki, Mivazaki 889-2192, Japan), Hidenori TANAKA, Masatsugu HASHIGUCHI
(Frontier Science Research Center, University of MivazakD, Rie YAMASHIGE, Yasuka SHIMAJIRI
(Graduate School of Agriculture, University of Mivazakl) and Ryo AKASHI (Frontier Science
Research Center, University of Miyazaki)

Abstract:  For systematic functional analysis of genes, we attempted the application of the
full-length ¢cDNA over-expressor gene-hunting system (FOX-hunting system) to super growing roots
(SR) of legume species Lotus corniculatus. In recent years, we generated 154 transgenic SR lines that
overexpressed by Arabidopsis FL-cDNAs (FOX-SR lines; FSL). In this study, we investigated the
functional analysis of FSL-PIP-#4, which was expressed by aquaporin gene (A£PIP1.2) of transgenic
plant. Although lateral rooting of FSL-PIP-#4 was increased in vitro, the root was overall thinner and
the fresh weight was also lower than that of the SR. The shoot length of acclimatized FSL-PIP-#4 was
significantly higher than that of the SR, whereas the number of stem in transgenic plant was reduced
by half of the SR. Moreover, the amount of root in acclimatized FSL-PIP-#4 was less than the SR and
the dry weight was approximately 40% of the SR. The root nodulation rate of FSL-PIP-#4 was also
lower compared with that of the SR. However, FSL-PIP-#4 exhibited a significantly higher shoot/root
dry weight ratio than the SR. The data obtained by this study were similar to the results already
obtained by the transgenic tobacco overexpressing AtPIPI1,2 and suggested that aquaporin (A¢PIP1,2)
plays an important role in plant water transport.

Keywords: aquaporin, A¢tPIPL2, FOX hunting system, super growing roots
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%
WEDY ) DY A= AOHEBICLY, Vo
A XF RXF&4RD, $EAxREMICRT DT /) b
O FEFFINE LN o T2, THUTHEY,
FH S OEERS LICTR S D BIGF OREE
ERANIIIT T Z kDb T D, 1€
D EMS BRSL NT U ARY R BAWIZBRE
KPR OB FHERRER, BFE2/ v 7
o35 L TEOREZTETDZ EMAT
5. LrLads, WHoORERAICEGRT
DEETRE, 77 APICIIREOEE LR
BFBRELHFELTRY, —2OBETFHESL
RESHETHLERABICOTNHREVLIE LN
ROWEAELELS BB, TORD, BIETIE, 7
7 FR—a v EX TR SRR D%
GETBREERIENILS A Tnd.
Ichikawa & (2008) 1%, YA XF XA
RIREDY ) DMERVBEERET MEYIZEB
T, BEEEEROBEFHRERREDD LD L
LT FOX n~y»F 4 v 7 A5 & (full-length
¢DNA over—expressor gene hunting system) % B8
FELTWD. KiEX, WHOTEE cDNA &7
VERMIEAL, TuE—F —{FE T THRER
B LICLY, FHLEETFORERRE
THEELI, FREREBETFOEREEZIT @FE
B THREREEIT TH D (Fujita et al, 2007;
Nakamura et al., 2007; Kondou et al., 2009).
—J5, A—s%—)L— k (Super growing roots; SR)
i, I¥YasYoEREThHLIEEI Y ST
(Lotus corniculatus; 2n=4x=24) HFDIRELER
R ER, FORBPEYFRVE CIEFET
TERRAICAERL, £z, Bmro 7 FFI AR
WEGICHEECE, FMEOES IS FRETH 5%
DS EA LT 5 (Akashi et al, 1998; 2000;
2003). ZOZ &b, SR IFHEBDOROSE
L ORRICED 2502 1 b DBEFHRER
T D L CEELRMETH S (Tanaka et al,
2008) FkxiE, THNETSREZHNWT, uA
XF X FHREDELE cDNA 25 ¥ AZEA
L, FHBEBTORE - BREITH FOX N
T A VTV AT O EZ O ERBIEDIE
Hi 2327~ (Himuro et al,, #FaH). T OFEHE,
IHETICARY AT ALY 154 BIRD FOX
A E RS (FOX-SR 71 ; FSL) %1%
HILENTE. ThbOREERED S b,
FSL-PIP-#4 Iy n A X T AT OES R 7 E
THoHT 7 TR VBIETF (APIPL2) & REF
LTEY, ZOBEFE EHORBEREICS
T AKRSTFOFERIZEE L THWD Z ERRES
NTW5 (Kaldenhoff et al.,, 1998).

4.
aftd
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ARFZEIL, FSL-PIP-#4 |2 331) B BBIEMEIZ D

THRELEZOTHRET A,
MHEELUHE
1. HEMEEEREENY
SR %, 20mL A/ EFMO MS R
(Murashige and Skoog, 1962) Z&{e=H 7 T X
o, 2 EMEOMMREELITY, 12 FRHM
BLTWALOTHS (Figure la).

2. MEGERSIUVEDERES L

SR OBEIEHIL, A XFXFTDEEE
¢cDNA MBERBZTTaRIFUTSALT5 Y —
(Ichikawa et al., 2006) % AV T, Tanaka et al.
(2008) DHEICHE L TIT o1z, SMEFITIT,
W RV BRI 1/2 MS ZERECHIT 4 8
HXHE7- SR HEBRSLEDEOEEZ AV
(Figure 1b). ESMER IS (192 mm) %4)
BRL, EBERIC0oMEELEE, THRHED
HERR AT, FO%, EUFIEEEKT
e L, BRIEEHI TR A ENRD Z & TREE
AN AEBRE U, BHEEBRINL X, 05
mg/LNAAB I OS5 mg/L A < B8
U 7= MS ki~ L, 27°CHREET T 100 rpm
DOEEEETHZLICLVIREFHE L. FY
XN7-ARIL, 0.5 mg/L BAP ZEHNL 7= MS Bt
WWEKL, EmkizEs b, Bafklic
va— MI, BREMETZD 1/2 MS BXREM
~BHEL, BRERHEDERICEESE.

Figure 1
Plant regeneration from SR. (a) SR displaying the typical

root density at the end of a subculture period. (b)
Shoots, formed at wound sites of SR, grow vigorously
when placed on a lighted shelf. (Akashi et a/. Theor.
Appl. Genet. 96: 758-764. 1998)
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3. MEIHEEICTEITSH DNA i,
PCRAFE LU —U T U REM
BoN-REEREOE X, BALRE ipt &
BFBLIOV A XFXFHEEERE cDNA %
R TH-DHIT, Y DNA ¥ > b
ISOPLANT (Wako, Osaka, Japan) #HWTH /
2 DNA ZHi L, #8% DNA & LT PCR KU&IZ
Bz, it BEFORILBAT 74— 5K
IRE O EALY] (5" -AAGCCTGAACTCACCGC
GACG-37) B LU 3’ RigEDEHES| (57 -AA
GACCAATGCGGAGCATATA-3") T&%# Y, PCR
B, 94°C % 543 D%, 94°C T A0 FP DB,
60CTH0 DT =—1 7, 72CT 1 nOME
KitE 2894 7 VRE L, 4 CTREDOEET
-7 (Choetal,1998). —F, ¥uA X FX
FTH¥RTELEE DNADOKRILAS A ~—35’ K
IR O EELS)] (5 -GATCGTATTTTACAACAA
TTACCAAC-3") BB L O 3’ Eim# O+ E S
(5"-GGATTCAATCTTAAGAAACTTATTGC-3")
THhY, PCREIGIE, 95C% 84D, 94°CT
30 ORI, 62°C T30 HDT =—1 7,

12C T2 DMERIGE 4091 7 VRIE LT,

72°C% 747, 4 CTHRAFDEMTIT o 72 (Kondou
et al.,, 2009). FUGH T #%, HIEEWO—EIL 1%
T Ha—= AL TEIKEEZITY, BEAREF
DB EIT 7=,

PCRIZ L » THLL-FEER cDNA OHEIEET
J 1%, TOPO TA Cloning Kit (Invitrogen, Tokyo,
Japan) T a—=1 7 L7-%, 3130 Genetic
Analyzer (Applied Biosystems) (2L 9D v —7 =T
VAR EIT o1, V=7 T VARG, 7T
A < —MI13 (5"-GTAAAACGACGGCCAG-3" %
J V5" -CAGGAAACAGCTATGAGAC-3") B &
X Big Dye Terminator v3.1 Cycle Sequencing Kit

(Applied Biosystems, Foster City, CA, USA) %

FWT,96C% 157 D%, 96°C T 10 R DBV,
50CTS5HOT=—Y 7, 60CT4H0OHE
& 25 A4 7 VRE L, ACTHRFOEHET
Tolz. Z0%, BoNicy—I VAT —4
%, vaAXFXFELRR DNA F—F _—X
RIKEN Arabidopsis Genome Encyclopedia i
ANEBELEFOEREITo 7.

4. FSL-PIP-#4 [Z#1+5 RT-PCR 4347
FSL-PIP-#4 |2 81T 2 EAEETFIX, RT-PCR
BRI & 0 RIRMENT 21T > 7. 2 RNA X, RNeasy
Plant mini kit (QIAGEN, Hilden, Germany) % M
WT APIPL2 IS FEANBEDEER LR DL
HitH U, Quantitect Reverse Transcription Kit
(QIAGEN) Ik 9 cDNA #ARLL7=%, PCR
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K&#1T->7-. PCR BN, AtPIPLZ BA5T D
HEREHRIVBRHLE 1 077 A ~—
(5"-TGTGGAGCTGGTGTGGTCAA-3" £ L O
5 -AGCGGTGCTAGAATAGGAACA-3") # Fwv
T, 95°C T 10 OREM, 60CTs5HOT =—
Uy, 12°CT 30 MOMEREE 2531 7 v
K#EL, ACTREFOEHETITo72. £z, PEB
EHL L CREEI Y a7 YNEEOT 7 F iR
{z+ (DDBJ/EMBL/GenBank 727 ¥ v i a &
& AF308733) % #IgTH7DDO—HD T T A
~<— (5"-~ACAATGAGTTGCGTGTTGCT-3 B &
% 5"-ACTCACACCATCACCGGAAT-3") %%
L, FBORIEEITo1=. FREFRORISHK
THRIZELN-BIEEMT, 1.5%7Ha—2x5
NERAWT, a—F 40y T77r—bL LBz
50V T 40 HEERKEZITV, TNENDOELR
FORBEELE L.

5. FSL-PIP-#4 IZH T2 B DR EHEFR
FSL-PIP-#4 (2B HROEEEZFHEL <~
51-%, BOL LIREWEORZ RVE B
IMMS BB 10 mL 2B =A7 7 23K L,
FEETC 4 BRI OREEREL TV, 1 BREOE
BE, AR RS>V TERERFHEL
7o, 2B, Wkl L CoIEREEREIZIT SR
ERAWT, 1 77 A2bl-0 Bob Lizis
DL 5 EKTHOBL, 3 REOHAELIT- /2.
F7o, B L BEERBRAEADORIZ OV THET
B2, FSL-PIP-#4 {3133 %2541 b EE
ToRy MIBMEL, 27°C, 16 BROBESEETO
AVHFa_—F—NT1r AMEFTIE. £
D%, 1/5,000a U7 x ARy h~gk BT L, &
EMENTH S » AMEE S, +oICREL
7= SEAEOEEICBIT AEL, EOKRE, #
EERBIOEELZNZNEE L. #HEHE
T UM T OEYEIZOWTIE, FERLEY
7% T0°CC 72 BB LR S T R EHAI U 7.
FSL-PIP-#4 OBIETEREEIZ OV NTIX, in vitro
BRI RE (Akashi ef al, 2003) 12 L HARKIE
BfE»D 14y B, S EEOEMEEZFREL, 1
BEH -0 ORICELE L RREOEHEEL2E
L7, 7228, FEEOREIXIRET 2.

HRPIUER

1. FOX-SR 54 o DER/ LB NEGTORRHEN
AU RATMMIED 65 EOFEEHERDFE
, BEt 163 EOREEBBRANAZEDL Z &n
T&EZ. ZO%, WHEERI L ANOHEMEE

Bob&wi-b 25, 154 BEOEEEHRLBRE
(FSL) #BAZ LM TERL. Z0H%, £2TO
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FSLIZ PCRAOATHR L NS — 2 — o AT 2170, a 120
F, BohEL—F U AF—21F, vaAg € 100
RF RFFAE DNA Fm ¥~ 2 THAY = e0 .
BFOMBEIT > 72, T ORER, 154 A{KD FSL =2
DI LEER, vaA XFRFOREE Ly geﬂ‘
BTHBTITRY vEa— KL TWAKFx S 40 A
FNBEETERBFLTCND PR TE . % 20
IRETIE, YuAXFAFCHREBSNET 2 =
7R Y E, 13 7828 PIP, 10 %A% TIP, 9 7S o
NIP, 3FEM SIPIZZFNEFNRBL TR, ARER b 2
THEERESNT 2 TR Y VBT, BRE 8 %0 ]
By 7RY > (PIP) IZES D AtPIPL2 s £ 200 1
FThot-. £, ZOWEEHEICKITHE T 150 4
NBHEF DFERE LB 72010 RT-PCR T & S 0o
{Totnb 25, APIPL2ET AT EEMRED £
B K OMROT S TR FER LT D Z L0 ER
BE L7~ (Figure 2). 0.0
C 3.0
2. FSL-PIP-#4 1B+ 2 EB H K U EMNSEHE 25 I
A (FSL-PIP-#4) 123517 BAROFEE 2 0 T
B 2 AR B T2 DI, in vitro ZeftF T CHESE >
L7ROERE, MRS X OFHEICOWT g
RISAY\C3REE L7 (Figure 3). FSL-PIP-#4 03 ® 10 1
W%, BEEBILA D 21 BEEE TSR &0 LA T oo
EANEL, HE3E 28 A BICIZFBREICETHEL o
. o— %, MEREE, BE 14 RREMS T ; 14 o1 28
F&?P#4®ﬁ€%ﬁﬁ%mb,%%%855 Times (days)
WZIESROB 145 ThHo7Te, L LARs, #
WEEY, 53R 14 AREECWMH L LREET Figure 3
o770, B 28 A B O FSL-PIP-#4 {2 8B\ T Chronological transition of various growth
IZ SR D T0%BEEDEINE THh 7. T, % characteristics of SR and transgenic plant (TP) in vitro.

28 A B ® FSL-PIP-#4 MR, SRIZEH~_TEE
BT o T 2 &0 D, T OFEENME
{lpoTwaBHmEEZ BT (Figure 4).
Wz, e 3 o A oOMBERICBIT 58
XOKRE, #EHR, HEE, HEE LU T
DEMEIZOVWTHRELEEZA, EOKE,

SR TP

Leaf Root Leaf Root

AtPIP1;2 |

Actin 1
Figure 2
Expression analysis of transgenes by semi—quantitative Figure 4
RT-PCR in SR and transgenic plant (TP). Upper panels Root growth of SR and transgenic plant in vitro. (a, b)
represent the expression levels of introduced AtPIPI2 Roots after 2 weeks of the culture (a, SR; b, transgenic
gene. Lower panels indicate those of Actin gene used as SR). (c, d) Roots after 4 weeks of the culture (c, SR; d,
internal controls for normalization. transgenic SR).
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EHE R L UERIC DWW T S 2 RIS
LALLM o720y, BELIT DWW T FSL-PIP-#4
DFFH SR L0 bEVER (p<0.05) ERLTZ
(Figure 5). L2>L7Z22%%, FSL-PIP-#4 /X SR
L0 L EHMND AL (Figure 6a and b), #H8 I

DFEE H IRV ME (p<0.01) T - 7= (Figure 7TA).

F 7z, FSL-PIP-#4 ORI SR IZ A~ TR
< (Figure 6¢c), TOHHELENELEDOTHY

A 80.0 - B 1.5
= b < NS
§ 600 | £ 14
£ 2 <
4 [0)]
o 40.0 € 1.3
2 Ko
4 ] o
S 200 e 1.2
& 2
0.0 A W11
SR TP SR TP
(p<0.08)
C 18.0 D 10.0
. NS NS
£ B
9.6
E 170 - £
..C S
=} S
o g %2
2 160 2
‘% ‘s 8.8
[1}] @
i e
15.0 1 8.4 A
SR TP SR TP
Figure 5

Comparison of morphology after 3 months of
acclimatization in shoot of SR and transgenic plant (TP).

(p<0.01) (Figure 7B), B CTOBELFHET

Figure 6

Plant morphology after 3 months of acclimatization in SR
and transgenic plant (TP). (a, b) Morphology of shoot (a,
SR; b, TP). (c) Morphology of root.

boto. —F, M EREMEOREYE IR
% HE1T, FSL-PIP-#4 O F2S SR L0 & H Ei
EmWHLDTHoT (p<0.05) (Figure 7C).

& 51T, FSL-PIP-#4 (2R T D IRKI AL BE & ke
R B7=DIZ, invitro TORELOFALZ R AT
LA, IRAEBEER | » A% FSL-PIP-#4
& SR OELBDORIZEBNTHBRIOI AR

A 100 -
RS a
= 80 1
> T
[O] A
2 60 .
£ 40 -
S 20 -
Lo
n
0.0 ;
SR
(p<0.01)
B 120 |
2 100 i
E “ %
[#)) E
.g 8.0
6.0 -
ey b
S 40 -
S 20
2 .
0.0 ;
SR TP
(p<0.01)
.0
C "é‘ 1.4 1 b
=
fs)
[0}
2
o
<
s}
o
=
(@]
O
L
%)

SR TP

(p>0.05)

Figure 7

Comparison of shoot dry weight, root dry weight and
shoot/root dry weight ratio after 3 months of
acclimatization in SR and transgenic plant (TP).
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oz, L LR s, FSL-PIP-#4 DRI
W78 < (p<0.01), = DT SR DK ThH -
7= (Figure 8).

AL, oA XFXFHEEEE cDNA
FHAW FOX WU T4 v TV AT RZEDE
I U7z 154 B#E D FOX EATEHEHIAED 5 b,
vuARXFTRFEEOT I TR VBEMETF
ALPIPL2 BNEN SN EEBARICB T A2 HEA

BETFORBB I ORZFOBEIC OV THHE L.

T TRY IERNSAOBEEEZFA LT
KOFEGRMICBRBIEEZZENTERHES
VRIBTHB. EREAERT OEE EE
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The ability of root nodule formation 1 month after
inoculation /n vitro (TP, transgenic plant).
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The global warming that has occurred in recent years has caused serious drought damage in rice-growing
areas that rely on rainwater and lack irrigation. Therefore, the enhancement of drought resistance in rice is
becoming an important strategy to stabilize rice production in areas with rainfed agriculture. A deeper, thicker
root system is an important way for rice to avoid drought stress. Two quantitative trait loci (QTLs) that
control deeper rooting and root stele size were detected in the same region of chromosome 9 by QTL analyses
using mapping populations derived from the cross between the lowland cultivar IR64 and the upland cultivar
Kinandang Patong (KP). To clarify whether the two QTLs can be dissected genetically, I performed
fine-mapping of these QTLs using an advanced backcross progeny. I selected eight BC,F; plants, in which
recombination occurred in the region near the two QTLs. To determine the genotype of the QTLs,
self-pollinated progeny of these plants were selected and the root traits were phenotyped in homozygous IR64
and KP lines (genotype control). The homozygous KP line had a deeper rooting ratio of 40.4%, compared
with 2.6% for the homozygous IR64 line. The homozygous KP line also had 25% larger steles than the IR64
line. Genotype classes for the two QTLs in recombinant homozygous lines were clearly determined based on
the root phenotype. Accordingly, the deeper rooting QTL, Drol (Deeper Rooting 1), was mapped between
insertion/deletion (InDel) markers ID0O7 14 and IDO7_17 on chromosome 9. The stele size QTL, Stal (Stele
Transversal Area 1), was mapped between InDel markers ID07_12 and ID07_14, which is a different
location to that of Drol. These results clearly demonstrate that two different adjacent linked QTLs, Drol and
Stal, control deeper rooting and root stele size, respectively. Next, to clarify the influence of Drol in an
upland field, I quantified the root distribution in different soil layers by means of core sampling. A line
homozygous for the KP allele of Drol (Drol-KP) and IR64 did not differ in root dry weight in the shallow
soil layers (0 to 25 cm), but root dry weight of Drol-KP in deep soil layers (25 to 50 cm) was significantly
greater than that of IR64, suggesting that Drol plays a crucial role in increased deep rooting under upland
field conditions. I investigated difference of drought resistance between IR64 and Drol-NIL under an
artificial drought condition. The Drol-NIL showed drought resistance and significantly increased grain yield
compared to the IR64, These demonstrated that improvement of deep rooting was useful to enhance drought

resistance in rice.
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Studies on biomass and dynamics of tree fine roots in forest ecosystems
Kyotaro Noguchi, Forestry and Forest Products Research Institute

Fine root is a key parameter of carbon and nutrient dynamics in forest ecosystems. We have
reviewed studies on fine roots in Japan and found that fine root biomass in Japanese forests are similar
to those in North America and Europe, in general. The previous studies also suggested that slope
position is an important factor affecting fine root biomass. We have examined fine root dynamics in sugi
(Cryptomeria japonica) and hinoki (Chamaecyparis obtusa) plantations. Effects of simulated drought
stress and thinning on fine root production were also examined. These studies suggested that fine root
dynamics is sensitive to changing environmental conditions or forest management practices. For
further understanding of fine root dynamics, future studies should focus not only on effects of
environmental changes but also effects of physiological factors such as aboveground growth.

Noguchi et al. 2007 J For Res 12: 83-95. Kondpka et al. 2007 J For Res 12: 143-151. Noguchi et al. J For Res in press

- 159 -



Belowground carbon turnover in European forests

Ivano Brunner
Swiss Federal Institute for Forest, Snow and Landscape Research (WSL)
(ivano.brunner@wsl.ch)

National greenhouse gas inventories involve the estimation of changes in C stock in forests
from the five C pools ‘aboveground biomass’, ‘belowground biomass’, ‘dead wood’, ‘litter’,
and ‘soil organic matter (SOM). However, belowground carbon (C) processes in the
functioning of forest ecosystems are often underestimated. While inputs and outputs of C in
the aboveground part of forest ecosystems are measured relatively easily and continuously,
little is known about the mechanisms of belowground C allocation.

On the one hand, fine roots of less than 2 mm in diameter are often excluded from
the belowground biomass because they only hardly can be distinguished from litter or from
SOM. As a consequence, living fine roots are often included in the litter or in the SOM. On
the other hand, the mycelia of mycorrhizal fungi are included in the SOM. SOM refers to a
complex of large and amorphous organic molecules and particles derived from the
humification of aboveground and belowground litter, and incorporated into the soil, either
as free particles or bound to mineral soil particles. It also includes organic acids, dead and
living microorganisms, and the substances synthesized from their breakdown products.
Both, fine roots and mycelia of mycorrhizal fungi, however, clearly belong to belowground
biomass which delivers considerable amounts of C via its turnover to the soil C pool.
Annually, about 1 t C/ha flows via the fine-root and about 0.5 t C/ha via the mycorrhizal
mycelia turnover into the forest soils.

Because of these discrepancies in the handling of C pools, the European COST
Action FP0803 has been initiated to deepen the understanding of 'Belowground C turnover
in European forests'. The main objective of this COST Action is to improve and to
coordinate the methods and the knowledge to measure and calculate belowground C
turnover, and to implement the obtained values in improved biogeochemical models to
develop sustainable belowground C management strategies for European forest
ecosystems. This would ensure a maximum of resilience under adverse or gradually
changing environmental conditions. It is the aim of this COST Action to improve the
estimations of belowground biomass, in particular of tree roots, of mycelia of mycorrhizal
fungi, and of the SOM. This includes the estimations of the increase (growth) and the
decrease (mortality) of all living belowground biomass and their turnover values, as well as
the net C stock change in soils. Only good estimations enable a realistic calculation of the
overall belowground C stock changes in forests and their integration in appropriate soil and
ecosystem biogeochemical models.
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This COST Action focusses on the four key areas 'fine root turnover', 'mycorrhizal
mycelia turnover', 'soil C stocks', and 'biogeochemical modelling', with the intention of
linking the different research fields involved, evaluating the potential of new and innovative
methodologies, and developing new process-based descriptions of belowground C
dynamics within biogeochemical models. This is important because the estimations of C
dynamics in forest ecosystems under changes in climate and atmospheric CO;
concentrations need to be improved, and because most European countries need to
estimate and report the changes of belowground C stocks in forests under the United
Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol. If a
country can report, that their C stocks are increasing, then it can account a certain amount
of C for its national greenhouse gas inventory.
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Auxin-induced CRLS5 regulates crown root initiation repressing cytokinin signaling in rice
Kitomi, Y*., H. Kitano? and Y. Inukai'*
(1. Grad. Sch. Bioagr. Sci., Nagoya U., 2. Biosci. Biotech. Cen., Nagoya U.)

(*e-mail: inukaiy@agr.nagoya-u.ac.jp)

Cytokinin is known to have negative effects on de nove auxin-induced root formation. However, the
regulatory mechanisms of root initiation by both cytokinin and auxin are poorly understood. In this study, we
characterized a rice mutant, termed crown rootless5 (crl5), which produced fewer crown roots and displayed
impaired initiation of crown root primordia. The expression of CRL5, which encodes a member of the large
AP2/ERF transcriptional factor family protein, was observed in the stem region where crown root initiation
occurs. Exogenous auxin treatment induced CRLS expression without de novo protein biosynthesis, which also
required the degradation of AUX/IAA proteins. A putative auxin response element in the CRL3S promoter region
specifically interacted with a rice ARF, demonstrating that CRL5 is also a direct target of an ARF, similar to
CRLI/ADVENTITIOUS ROOTLESSI (ARLI) that regulates crown root initiation. A cr/l crl5 double mutant
displayed an additive phenotype, indicating that these two genes function in different genetic pathways for
crown root initiation.

In addition, CRL5 over-expressers showed a cytokinin-resistant phenotype for crown root formation
and also up-regulated the expression of two negative regulators of cytokinin signaling, OsRRI and OsRR2,
which were down-regulated in the ¢#/5 mutant. Notably, the expression pattern of OsRRI overlapped that
observed for CRLS5 at the initiation region of crown root primordia. Transgenic plants which over-expressed
OsRRI under the control of the CRLS5 promoter in a cr/5 mutant background produced a higher number of crown
roots than the control crl5 mutants. Taken together, these results indicate that auxin-induced CRLS5 promotes

crown root initiation through repression of cytokinin signaling by positively regulating type-A RR.
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O OB L AR R4 ERINCITMET 572010, RELENRABREDLEDT T 7 LETRLERTR
T ORI DMK K & OREFIRE S 2 ik U7 & = A0HET% T 0. 5Ch b L ACOEPRBD bz, Bkl

BETOWEKRE L 7507 & ORETIRESIL5.8Ch b 7. 4CTH o212, U L D2 RERRBED ORI &
HHEHZEI HDDEEBH 8. 3% D 18. 1% E L#EEINT,

INLDZENL, HPOBWEC L AHHDREERKRICS & HTIT iiﬁmﬁ&ﬂmiﬁf&é LB
MmERol, Ei. BEERICED 3 EORBIEN R LD b ORBEHRET 5 - DITITRRIC KL HBAKAR
BETHD I EBNbhoT,

[BIFESCHR]Y il 1953 BIEOWIZ 7(8) :48-49. L5 2009 B {EAD 78(F 2) :218-219. L5 2010 H{EAD
79(Rl 1) :44-45. ZHXEH 2006 A ARRELESHEHTHRE 23:233-236. FE 2009 P E M E BEEVTIE 14:85-87
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0 sarsh

0-4 ROBLEEHREBEET 2 EA L WEEE = AFOEHORS

HBIEE*, LfEFE, Md Endadul Haque, JI|EIfEAER
BIE (EMERT EEEC FEIRFEF — L
(MESE T mmmori@affre. go. ip)

A ZEHEY O TIHEMEORVEDIE, RICETHBEZRESY, XEAILRINICEREZ
BAHZERHONTVS, —F, A FREHAEHOF THRHEMEDIF Y = 5722 EI3RITERAL K
EHSICR LRV,

FITHLEZ, TAYLRRA R ETHEMENE O A FEED B O TROBRAB R
BETAHLEZONAELRFEZILATICEALT, BREAREY R T OREERR2 AFE
EHIL, a2 AXOMEME S BEEME OBREHLNCTHZLEBE L TIIELZED TV D,
¥, TALVU P A XDLEB SN FEREETEEA LEBEER 2 L FOEHERAT,
Wiz, ERLEREGERE D AXOMREEDD & & HIC, BETFEAZORHHARTROKIER
IESWT, BHOBEEGER2 AXEMHIC - KBKRT D ZENARETHLINERFT LTV D,

TRETIZ, RN=F 4 7 NH AR LD BRAREERMAEE T2 2 4% (W& : Bobwhite
SHO8 26) DRBMEIZEA L, #9 2,000 HOBLFEARH,LEMBLETFERET S 34 BEZE
7= (A1), BEFEADRIIHLIGTHY, =T A INVTAETOaLFO fREVREAZE
CRIBETH T, RI-PCRIEICEY, ZDHH 19 AFRICBWTHENE TH5EABGFHIERL
TWTWS Z L &R Lz (M 2), BE, EAREBTHEEHICHEET S T #HRORFELZ AN T,
Haque et al. (Plant Root, 2010) DFEIZ LY, ROBEHEBEEEE B L OB EZRE L,
BRI EOFMERL TS (R3), AEFETIE, ZNHEED, BHOERRILE BN
T 5,

(RTFFEIL BT - BT R o # — DA ~—3 a VAR R R E OBIRIC X 0 Efi L T 5, E 7oA
7e0E, BIEEHIFICHTRIE S R L 04 HBRRETRERELZORB IO L1ToTVE, RLTEHOER
x15.)

M1, BEEHTRETST, = H2, UAEREOURETEAOER, % @3, T, IAFRHOE

L¥ BEETF O B (RE £ 2500p) B & SRR T R BB O 3T 7 1%
O A Av——1FH (Ghr—) (REAR SO FE S )
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0-5 TR v EGGO B B AR H Tk

SRAYETE Y KABEGIL - AR - P EF 1 FEH IE 72 L ARL% - B E A2 - Hh BF )
RS REFE A KRFE A HRKEFE
(EA&SE ¢ y.hiromichi.s.dby@gmail.com)

1. LI
T, CCDAX v % T | C R U GEEIMIC LB AR 35 2% v+ 1E(Dannoura et al., 2008)12k0,

HARENRE D H B2 508k BREMT OB IO o7, 20X BT — 2 OERKIL. FREIEED M7
AN = AL DR B DN EFTED, L L, RESNZEBROMITII =27 L TIThhTEY, %
K795 NREERR DB LB THLIEND, +AIEASN TORVIRILTH D, Eio, v =2 T L TOREHT
FERITAEEE LRI L TUEBE RN ERA L5, FUEETOFMMNELOEVHRIERSS,
INEOMEERRTH7-012, BERZRAE FIEC b)) OB RN RO LN TS, HEIZ R THIR
D EDAHEIGIT DL HEOHDIEIDAALE & %l 2 LB T 5, WEN—E TROVEE LI/ N ik
BB T B2 &3R8 5 Tk Bix BB AT, R LiERE#EA LA OOE o=l
EHESL T DN DD, A TIL, MIRENEMAT O — L L T, A¥ v AL THRESN - B &%
KLU, RS LR ER 0% B BhROIC B, i TR T kLB REILTE,

2. BPRLLETE
ARFFEA A= BB, S LR RRR C— ERFRC CICH B TGS - T IR OER Th5, &
DOERITHIIRO A B2 EHRAICIRE LIZLO THY , BB LMRE 2 HL TOL0iE, Fambxt
BEMHE L COLEB L ELRD, W BHEDE T, HE (BA2X), Bk, @O ZER TN
AREEE ZDND, AR T, TNOD ZEBRICESE, LTOFIETHROMEE21T-72,
a) MEEICLDHH
AF v FHEBIZBIT A7 BV ORABXOENTIRE BRI G5, TEITHRIC B ER 2D D
TeDBABNEZATMREZ 72T, BEE O L EMEIZHIBI WIS IR E LT,
b) FERIC LA
HR DR DHRIR THD LT EEFI AL, LEERS L BEETTH, FRICEDHBNIIT R — T L4
WESE LEMBEMRTEERLE,
o) EIZLAH
a), b)DIIRIZ L THIHEN RO E G 72 LY MR OGS FHEkbd, FONHEFIBEL, M
ROEIHEETHHEE B BI0ICHEEL ., MRS &8 2 DA A B &SR 5,

3. ERLEBE

ARG TR U ALBRIEEEA T2 8080, MRS 2T AZENTE (K 1AB), v=2T7 /LT
HHUZEE LU A, MBI BRI SN TOAZER b T, E7-, IR THL L VI TR Z 45
AW KRESIZETDHIRBAIZ TR0
ZEDND, IV ROROHARS —E# i S
T, HROARILLZRIT EE Lo an
B DM EIIL, SR TS
WED T, Gk, BWRTHEIRLET L
YR A AR T eV HEE A,
PRI FIRL U CHESL T AL B S
LT3, EHIZ, MR Seusil BB Rk
(Nakano et al.,,2009, KA&S,2010) &
BOEAHIET, HEEENLHMREHSE
H BRI L . Fodeiso b EIRiEx
H BT 2 R T A~D R B A S
ELTV5,
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0-6 BT EALBOEDAEBTOREICRBITAT — R AX 27 —HIBHE
Wz X BiERn
&R - (LBES - EaTR— - B - R E - K950
KRERIF SRR A R 2T ek

(*E-mail : yamadan@plant.osakafu-u.ac.ip)

FRIEME A IXE# ORI L2 TEOB{LEHROWEIIMLZ, TERECHRRELIH+TSZ
EREDPLEOHEPEFFMENTND. FTHL ARREEDIIRNECERA L £ET 52
ECERBEERSY Y VIRIEBICENDOT, BEFNREMEECBOCTHFARESRLLTRE
SNTWD. S~ ARREFEDOFTIZNE, MEOCEEZMHTLILOLHY, TOVE DI
AT YV —~_yF (Vicia villosaRoth) BHIT b5, FEMIIEPGEIIHIT TOEEBFEME LT
LRAEN, EFTAHVT I RCEOMEFAPRONZENORBETIITES LThEDN
5. =K, TERABBOBANRHHTROWEEMONMEETLBET LR REENRH Y, HRERFH
RHBIEOHMELER FICEE L2TNER b6, B, BETEXIALEOAEBTHENE & L
T, YTFHFIRUSMCb T =/ —VEH, TAhad NE, 7784 NERERDIT oD%
FTLUHBRIIEEN TV, IR TIE, ~7 ) =Ry FTEIRALEHROEFREDCEM % B
B, EERRBRBERLEDA PV AEZBEMT LT — " 2AF 27 —HRE (AM H) OBEFEIZ
EoT, TERBED N VERALDEFTRONIEEIND PICOVWTHRE L.

MIERIZO~T V—_yF ‘FHoI OEXEFOEBEHEKEAVWTUTOERREZIT> 2.
569, XY B OZEEH ORI ROBOKHEY OR Y 7 = ) — /& &% Folin-Ciocalteu £ T
ST LT & A, BTERTTiX 7.6 mg GAE/gDW (Gallic acid fH ¥ &), BREREHE] i3 5.8 mg GAE/gDW
ORY 7z ) —ABRBHENT. KIZ, E=—ARy b (BER12emX B E 1lem) IZHREL & A
—IF%a2T4 bE 3L TRELEELEZREL, BAEEHOZENE 40g 2R 2 KHGM K)
EEFLVHEBRCGM K) &8, hyErnay ‘d— K7 b KD850' DT 4 &
LCHl EERE M TEOATZME L. BFEIBE & 14 B HOM LB EIIIHXHE TZRIX
Ronpinoied, HTHOEFITHGM R CHEFICHES L. BEHS2HEMIBE L& Z
5, BEPEFLTRELTWAHSICHE LR T, Z0REIEE L-GM RIZHAATHRR
RIFFLIBEALIZ, 612, AM HICK2EFHEEOEMZ R T 5701, R ORER
K% 5g BT 5 KEGM5 X), 20g IBF1d 2 K(+GM20 X), IBfn Le W R (GM X) #3% ),
ENZEIIC AM E Gigaspora margarita (Becker & Hal) 2 #8325 K(+AM X) & 8 L 70 WK (-AM
X)DF 6 MEE AZRITCRBRIC U En a 2R L. £OFR, +GMs R CITAFTREFIXR
bT, +AM KT LAT ERARC L DAEFTREDRN A bNIZ. —FF, +GM20 K TIIEEE
REERRLNZLOD, +AM K TZ OMREDOMFINFRD b,

PEDX iz, BRTEALEROABTREN AM BIZL > TEMIN D FEESRERTZ.
BE, N7z —NEFRPREOVEEYARRIEENOEAAN=T L7087 Y TIZ20TH
F#EOR y FRBREIT, RY 7=/ —VEEELAFTHREOMHABGZRES LU AM B OREREFIE
FRZOWTHREEEDTWNDEZATHS.
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(2010) @‘t I8 D EFI

0-7 EEHUET AXICRIT2BREE L BHERIC L 5B ERNE
INRTIE - RIBEZ Y - M - KPF5LE
KBRS RF R AR EZeR, A ERMOKERGT 7 v & — FHE R IERT
(*E-mail : futaba@plant.osakafu-u.ac.jp)

AADT XX AEFEORINIAVEEOMEHHEE TH 5 28, TEHIR CIIEAAFIR CHRR S V72 SFEDS 7K B
BEE SN D, FNHORFEIL 7 A LR EICERE SN, ABHIEEE U TRx kS A RLRAIZE L EN,
INEMRZE LN EDRIEE 2o TS, BEEREDIL, M TS 1B\, AEFIEICERKD A

R LR BT B &R SIFRIC TR AN ARERIC L Y, BESEMSNA RSV, T RERBNE
VRS SAEB OIS W EERLNI L. (ED, 2010). LAL, EROEGEERS T, ER
BHTLETORE, T bBREEgOHEFEOREEE b R & 2R L 25, £ 2T, HlEI0 6 A PaofEE (B
HHETE) 1oL HEEEOBELEREL, FAUC L > CERIE 22584 RFEEE (EAEEOTIRR « ZmIR TIdM
DEFRTD (b5, 2008)) (ZXVHHIL, HEEFMARMSES Z & TIELRE ST D REEIC OV TR
U7z E7n, FOBNC, HIEC X ARLIEEBOUENEREEILIET B LW T hb e TRE L.

HERRFRICIE FURAE 2V, KERFFLREMBEEIZE Y « —/V ROk iRl (REEHET) TE
B To7-. HIEE LT 1m2$H7= 0 N3g, P.0510g, Ke08g, EHLFIK 60g ZiEA L, 20104F6 A 17 HiZHE
77, 11X 7.68m2 DEBRX A SIHIX & BRI Z OV T b EERE L, $AEE AT 16.7 {Eff/m? (5 30cm,
BRI 20em) & L7-. 8 A 17 B (BATEBEAS 1 BRIRD (2Hb_E 30cm DM CEEIEIA TR NS SIS 21T
U, NER o T BT BRI R U7, AEEHIE E, LUERTNIR 10 BEI, EBERIEN 7 REICEER
BMLITEE), R, HFd, SPADME, LAI ZMIE L. 7ok, ASHRROIIEEERSOEFE L TMES
HIE U, $iz, A% 3 HE, 24 AEBLUGL B BICENEEEIREEIR L, BERTOMIERE, 73/
BEE, LA FREOBRERRSEOT LI, Aty LA MEZEHL, EREERFERE L.

BUBEAERCIY, EEEEES 18 MREED b D& T 11 HiCUEY, AFE T 1m? Hic v Y 1502g DZEZER
BEIR U720, FAUC & 0 TAEE~OFE A FENE < 2V, EEHOSZEENYEE L. $72bb, EmH

s (LAD) 13, QUERERTL 6 BETh 7oA, QUL 1BEETEI L, 20%, HRXKo3El, 8K
ML, FOEITROR0RD UiAs, BEER T Z ORIk e (B L, ik 20 A B30T & IR
Lot B AIOTE/NEC BT H3EEME (SPAD) 1, AUEIFIR 40 THY, MIBXTIIEORHEY
B Ui tony, BIEERCCIE s hlitt L7305 e 5 & & bITie (L, A08R#% 20 A BICIL 456 18
FE L SHRRICHASTRE <, & BIATRYE CrOMENE MRS, 7ok, AFEIICRV TS, TEEX
TR R CE I L AR N E D o T2, RS, QT4 R THY, EOHMX THEM
L7, BIER-CL D20, W% 25 BRI 12 RE ol EREEKRTHRIL, % 3 ARICER
WCSHIBR C 85% CTlho 72 DIZRT L, BIEER TIE 49% S ED o7z, Z0%iE, MHREK TR Lz, TEEK
T2 TN L, ABHIICIO TEREEREE SRR A TE RSN, 02 SIERA~ERT S
RO BT TR H S L EZ OGNS, 2k, WS 22 CHRRRNICEGERT 5 Z LIz & vibtic
L APEZNR L & bIAB SRR D ERERIESIFEIND.

LLEDz Ehd, BEWERE L7 A% 01, HC LY S BRI E CRINCRI-N, EREEHE
BENAZLItkoT, EELEMERIND D LAVREN. 2B, TEEC Lo TEL, BRTRIBCRES
IR, IHEI I IBIERIZ 3\ T h 0B R R SN2 2 &b, BUZEREACZ OFREEZ DUV TS DITHET
THMEND D, BHE, BREEFFEL A TRERSHRICKIT D EEER LIEHEROABRRIORRRE
IZOWT, FEIER LT TP TH 5.
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- ...

0-8 MEAEOYaVEBICBITAT —R"AXa2I7—HREORE
LGB v, AARTES 1, FRIEBFRRER 1, M. A. ¥ 2, KP9LE!?
LR BRIFSE R F R R A G IRER L IERL, 2 BRER K S EE BIA S B I s HE A

(*E-mail : yamawaki@plant.osakafu-u.ac.jp)

T—N2AF 27 —HBRAMER, BEEYO) RERREORSRIICEET D Z L3
BRLTWA. BORD I NI IVvEEETDHV UL, REEREOBWMEHTHY, AMEIZ
L BESWIL OB EEMICEEY KT L0, T E TICmE OAERRIZOW
TOHE DR, AATIE, Bk 2> (Curcuma longal.) %W 2 (C. aromatica SAL.)
NEELLTHETRIEINTWER, BEE~—, BRA~—, Vyr—F Vo EBEIN5HEBO
EETONFHR D AR 2, AM BT & B3I DML O TR IC B AS b D
F ZTANETIE, £THBABOETHE CHE IS Y 20 AM BREOBRREZIEEL,
HOETEHROFEBEBRRICE T2 DICRBICHET OHERYAELTo .

7 DAEFBRIICHTZDH 2010 4 9 A 21~23 IS, EHIE~— VHHE O EHEMEMNG #7),
SR HAR), ARG R, BR~— VI ORRTTEISQ R  ERET TR
Hu ), AEBETHEEEQ #5), SRS #R), Px— A ORETEERG HR) DR
27 MAEDKYT I ETZITEY 2 OFEEBICRBNT, MTOLREBORREIT o7, 158
D pH & EC, MA—TIEIC L HFHHIEY VEEEHEE, MY RV TA—THRELROK T
EERICE D AM HOBREREZJE L.

AM B ORRIE, WTHORE#M AN SEBM LERIZBW TS, 2TOV U FATRO L.
BRRIZONTE, WThOTBIIBWTHEBNRREL, FLMTVar bFUVa il 2R
LERD BN NoTn, &I, RER L+ pH H 2 WE EC & ORI AFICHHBEBIRITRR
bhiziofc. —fRIC AM BEOBRRILY VBERRERPMEVEETE N E N5 KRECRY
THHEEE ) VA ERIL, EE~—70 86 mg/100g, BFR~—72% 39 mg/100g & LIS <,
D —HNAN T mg/lo0g LD TR -T2, RERP Ty — TNV TELIENEW I ERIL
BHONLhoTm. BB, WTHOBEZICBNTHBENRONTOIE, T bOEE TIIRE
FILREA ZEAT T, (LB OBRAE L2, BEMOBEAER.LE LBEEEEZ LT
WAMD DS LItV BEERIE ISR TOLEEN K E <, pH, EC, W#HEY VEBEFE
7P TR, HEOBLEMAEMICON TS & b, FEGICRITAAFEERYOREE,
RAERLVICEINCRBIT ENAKOEE, S35 R L OBRRNOBITTALERHD. 2B,
A L BARREIChZ2 2THAD T A OAFBIIHAIZ Lo THR Y OENRD L.
BRETER LTV W THE SNV 2 VITHBRWAET N R TH Y, EHORNE
IR Dy Ak B RIS E RV CIXAEETPEE Th o7, AM ESRBIC L 58BR F L
ZDBRBHESNTNDZ Ehb, YarOROFEE AM EIZ X 238K BINBEEDRIL
WOWTHLIELZEDDILERSAS D, £z, AMBOEEZRE L, TEOHUEH OZHEMEL A
L. 2B, BECSTHAEWZEBICRBT AU a CAEER LUBEREEMICEHTD.
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0-9

2 BRE: - MROBEAKIZL 2EHE b~ FOREFEORSE
AMOEZL NIEERE BERTE HOZET . &R
EKH BREBMRKERNt F—BERRE., KRR KRE
(E-mail : Hayashi-Hiroyuki@pref. akita. 1g. jp)

(B8] RHEERSRSORIEEEE Lz b~ M, BREAZGRA NV AEZEX D EREEERMET DT
EBHMLNTREY, BEEREOEELZ BNV BEKRSR ECRRE A TAIRBEENMEZE I TY
B, £, HEEETH, FEIREBRLEBAEREOZGETIIREERENEEINDIZLBD
B, ZOEBAE, TEBEBMOEASNZASVERLEEELFREBRICHE S, b~ MLEEIZ
KA RVARINEND EH BN, 2T, b~ r2LERETEREICHETHEREHNT
HEE L, EBBROEBAENH FEOKS A FURARE LIBEROFRE, REVEICRISTEEL R
L7,

BB R UOFE] RBRIZEERRENOT S ABRTEE U, #3%X, BELEZO0LOT7 LV IRE
#2(50X50X20cm) &, k- T2 BIHEAERTHW:, a0 ER P RICITER 8cn OFEKILEEIY |
ERBOPALOETICES LB S (EE 8cn, £ 10em) 2LV k- TAREZERKLT, h<b
DOWRFREZEI LT, BRBREIX, TABIAELEERELOBELEBILL T WERIL1/2 (BFR7
+18.8L) . BRI+ 1 (BRZ+37.5L) Q@+ 1/2 W+ 18.8L) . W+ 1 W+37.5L) .
G)XEB (BRI 1 18.8L), ©5MEEFRITZ, WThOMAEL, ERBCIE 37.5L 0BR 7 £% Fik
L. 8A 29 HIZFEr~ MuFE VA 60" ZEHE L7, #AKIZ, EHEENS9H 11 BRETLERREIC
FEREAKL, 98 12 HUBIZAEF = —7 (Stream Line, Netafim#t) ZHAWTLE - TASIZ1 HY
720 1500mL ZHEK Lz, F£iz, IBREEZBRAERKIZ 10 B 5 Bb ERBOFEKREEIE U TEEL
BeBsm U,

ERRUELE] SROE, ABROERKRT VY v VIIHRK & RBED—0. 72~—0. 87MPa
Thol, HROEEZIZIE-1LMa UL TETETLE, 8BlZ, BL 1 ROKERF ¥ i 10
A2 BIC—1.48MPa ETIERT L. ZOBRGESHERE Lz, MOLBEXOKRT ¥ bR RXICEH
_RCELHER L TRY, LEROEBOABICHE - T b~ MM EE~TAkS R L ABREHBfMMEHh
Tz (K1) , BRI X > T EERORZTME Sh, NHERTROFETIE., £ TO4ABEKX
FEROERENPHBEIZHE_RT/HS LS RZERRD o, TEREOSBREIILERIZL>TERY,
BRI ROLHBEIRFSREICHENTRELTWEDR, oMBERIINRE & RREICEE T,
Bt 1 RETRBBOBENE LLHEINTEHERIALNL, KET Uy ABRETLEEREEZON
Tro BEWETIZ. W1 K01 BEIT Mg 2B L, HIcBEHEEITRRICER2.0ERE o7,
Fh, BARZ 12K 1 REIZ W0 1ZBA LT, REEEILIERE T, TOMONE X, L RE
BRBEITHARBD L, BEEEICIIEEERA LN hoTo, BEKEIREZEOENRART V¥
MI, BREFEL 1 RBEICHESRIILTEY, KRTF Uy VRET T3 IC0EWREHEEIHEML 1
REZED LE, EETEDLECIRER W0 BEORENEEINIEHRAKRT V¥, —0.9
~—1. IMPa OFEFEIZHEYM L7 (K2) .

ULEOHRNSL, BREFEILE b M, EERIEBRLEIND L FTEHR»LOWKEH 55
HTh, B EEIZIE—EDOKSA P VAREHEAMAMENREFERR LT B EEX b, 58I,
EPEERERZRELUTCAET LS —FEE LT, REFEOKRE b~ ME~OBER 2R 5,

00 8172 4B 3¢ 2} R o

—O—i1/2 —@—Fh1

i
i
o

©

BEHEBrIS)

(=]

5

B KRBTV v L (MPa)
i ]
o [=3

NEERCIIRY -2 -15 - -0.5 0
RMEENUEEN BEMART VY v )LIMPa)

R FEKFIRBEROEAKRTUIvIL OB H2 2BEBELI-FrOKA AN R EEEERE
GREZITEEEE. n=3)

\": \‘b N
NN RN
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0Qbarelh

0-10 HEEREENAFIT [HABYVYE] ONE - BEICRIZITZE

PHERE, BEER, LkE—
= E IR EEMERT
(masudy06@pref.mie.jp)

2008 FEZBRAEM LIcA F= [25 9 B IREBENES 5 LS TH Y | RRAIC S
THRBAEEIEBTHD LD MR ET 5. AUIETIE, BIERE R v 7 VA 85 AV TH
RN A F= [950 8] O - BRI RIETHEIC OV TREEAT > 7,

MERB L OHE -

REBET  —ERBEMAFTAIRE (G 5a)

RRGLTE : 0BV B, =

HEHN  my s Uv—n (ALK 77 7 —FE. SHR/K. 3 &EHl

FERE : ERLS 2BV (EC0.7dS/m,EC0.9 dS/m, EC1.1 dS/m), #EfE (EC0.7dS/m)

TR e« AGIRE/N (BEHRE 20%) , fMRIRED (JHRE 30%) , HiKES (PHKE 40%)

HIEEE : RENE, HREERIT. 4 BRNEZBREEROBRBEN LR L, KT

%, IBEAKEL, EELZHEULREE L,

HRROEE

1) INEITHRRENE S BREXPSZSWIZEENT 2EmICH o7, R—REEE (EC0.7dS/m) ©
BERICHAR L IEREOHINE 2oT,

2) PRV HOERRINEIL, FEARRE OB, m< ok, /o, ECO.7dS/m KIZBWTIE,
BERICEANERRINED LFREIR o7, &I, TOERITEMBOIERERI (9 A ~12 A)
ETICHE ThoTz,

3) BEIT, MEERESSEMNTS LB Uiz, 7o, BRIEENEZ D ICoNEINT 5 ERNED bh
7zo ECO.7dS/m K CEEDOREL BT H L, TOEBILFERETHoT, Zhbid, EHRER%
INEDZELFEL L TV,

DEDZ &b, PEBYVEIRERLEEL, REFPSL, BHRNELSZVWI L0, GRE - £
WEKOBRFEBRZIT) Z &L TINER LICER D Z EPFRBRENT, ERCEERBELERENLNEY
BIZEFETDHEITIT 1.2~1.5 [FHIEEZBNSES 2 LT, BT v 7 U — 8% ik
WHEEICRD LEZ bR,
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P-1 Laser capture microdissection (LCM)Z% F ™7z
A XOBOBEBFRASTe 77 ANVI VT
WOGRETY  EHRT T RS - ZEKE - (LN - Antonio Baltazar' + ARILISZF' -
REIZER® - PEEHAE - RHER
1. AEWHF, 2. WBREWRK - 14, 3. HRKEBZEGBE, 4. AKEMEF
("E-mail:thinako@affrc.go.jp)

THE T, EMORICBIT AEFECABERICEE T 2 EETHIEAR v N T — 7 OfFTIE, WF
RO A XFRAFEPLCED BN TE, LL, EEBMTHDLA X, hyErIY, A
Xh P OETEEYICEIT ZMRITEL DR, EE, AENA EoZHE T oMaE L—Y Ik
~ TCIEREIC EEET 5 2 & T 5Laser capture microdissection (LCM)DEEFTAMEN THESLE ., ~ 1 7
O7 LA AT LB hED I LICE Y, BEOCHEYMEMICRT 2 RETFRALERENIMEN$52
LINTIRE L Mo, T I CHalt, BFEMEMOTTEY TH DA X ORI D EHE AR
HEBE R B A ETEE. S5 Z08IER Yy U — 7 OBICEARBETFRIAFROEHRZ B
e L, LCME~A 7 a7 LA ki AV ROBROBEETRER a7 7 A ) v 72 ER LT

HAHELA ) S FE A AR % 70— R F ¥ —R (BE: 60%, F/EE: 140/10h, 30°C/25°C)  ICERE L7
KEELERE (Yoshida’s nutrient solution) "C10 A &AL L. 3N R LIz BEOFR 2T & LT,
WY v Z RS BRI T, BT, HAE. R, BB, R GTHD | R (B
) 1ICHEILTITo7. S BICLCME AW TIHESARES & R () oxioRE (RS
FEREER) . BB, RO (ML) 2ENRERSEILER L, SERLEY T D
RNAZ I L. A 4x44K ~A 7 27 L A RAP-DB (Agilent) ZRAWIBEICL LV~ 70T VAR
WEIT>7,

AT OFE R, ABOREBREN R DRI b EIIC T T, BURRN2ERTFRALS RO L
N, SHICEETFRE Y - OBELMEE S LICEEFESEL, SEM CHRENICEVEIRZT
THREFEEZHE L, BETHLY S -/ RERMMOAREHIET S L1 b2 RFANHEE
BEFN. HEE IS E - SIS T 52DNAKE - FIRRBEERE TS, MRT - REBWH T
KRR S ORI 5T 5 b T v AR—F —HEOBETRELFEN TV, £, REH
Wk SN A MEEARESEMORE, WREEI BRSNS O, BRMAESTER SN DKE
RIS VWREE R TBETEY R L, D EOREERE» SANE TR/ LN ROFEMLE
BFRBBERIT. BOESWICET 2 BERNEETFRESTOBELZHA LT 520 0HRRER
ERicd Bz b,

RBATI L. EBHKELSHEEER D Y=/ FRTRO002 [ XOEEFRERLZE LB AT
BAa77 A0 O—&E LTEBIN,
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Root gene expression profiling in rice using Laser capture microdissection (LCM)
Hinako Takehisa'" + Motoko Igarashi“? + Yutaka Sato' * Tomomi Abiko® « Takaki Yamauchi® -
Baltazar Antonio' * Ritsuko Motoyama' -

Yoshiaki Inukai® « Mikio Nakazono>* + Yoshiaki Nagamura'

1. NIAS, 2. Bioscience, NAIST, 3. Grad. Sch. Agric. Life Sci., U. Tokyo, 4. Grad. Sch. Bioagr. Sci.,,

Nagoya U. ("E-mail:thinako@affrc.go.jp)

Although the molecular events associated with root formation have been widely studied in the model
dicotyledon plant species, Arabidopsis thaliana, not much is known on the gene regulatory networks involved in
root development of monocotyledonous plant species such as rice, maize, wheat etc. Laser capture
microdissection (LCM) is an alternative technology that enables isolation of specific cell types from tissue
sections using microscope. In combination with microarray analysis, this can be used as an efficient strategy to
characterize the global gene expression of specific cells and tissues. Here, we performed comprehensive gene
expression profiling of root tissues from Oryza sativa L. ssp. japonica cultivar Nipponbare using LCM and
microarray analysis in order to the understand the genetic regulation involved in root development. Seeds were
germinated on a nylon net floated on distilled water in a controlled-environment growth chamber (60%
humidity; 14h light period at 30°C; 10h dark period at 25°C). After 3 days of germination, the seedlings were
transferred on a nutrient solution and allowed to grow for another 7 days. The crown roots were collected and
divided into eight sections with different developmental stage from the root tip to the basal zone representing the
root cap zone, cell division zone, cell elongation zone, three root hair zones, and two mature zones. Then using
LCM, the three distinct tissues in the cell elongation/root hair zone and mature zone corresponding to the
epidermis/exodermis/sclernchyma, cortex, and endodermis/pericycle/stele, respectively were further separated.
RNAs extracted from each sample were used for one-color (Cy3) labeling and hybridization with the rice 4 X
44K microarray RAP-DB (Agilent).

Analysis of the microarray data derived from various tissues revealed differential gene expression patterns
associated with root development from the root tip to the basal end. Clustering analysis showed preferential
expression of genes in different tissues and at different developmental stages. In the root cap, carbohydrate
metabolism related genes which maybe involved in mucilage and border cell productions were detected. Many
DNA replication and translation related genes associated with cell division and cell differentiation were
identified in the cell division zone. In the cell elongation zone and root hair zone, transporter genes that might be
involved in transport and uptake of water and nutrient were observed. Moreover, highly expressed genes were
identified in the epidermis/exodermis/sclernchyma tissues at the root hair induction region in the cell elongation
and root hair zone, the endodermis/pericycle/stele tissues at the lateral root initiation region, and the cortex
tissues that formed into aerenchyma. A comprehensive gene expression profiling of root tissues derived from
LCM-microarray analysis will be useful in elucidating the gene regulatory networks involved in root
development and morphogenesis in rice.

This study is part of the “Gene Expression Profiling Project” funded by a grant from the Ministry of
Agriculture, Forestry and Fisheries under the Genomics for Agricultural Innovation (RTR0002).
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P-2 EHICKYELTSAREBHOMIES
THER - BUH#iE L& ENEREME E ¥ —(sss@affrc.go.ip)

[(BRLEH]

EEOPHEHEEMEFEIL, 2005 ERF AT 38.6 77 ha, HHHUEREOMN 7%% 5D T3, (REF#IT, B2
HA~DOFE ROWEIRE 2 DT, FRBSICEEL TEEINIHABE, ZOBE ., HL<OMIKT
L FICBEIOBEANC L EREND, HATIIHEE ORI 5L, REE - BEEK BRI OB
BOES ZEECKREREMEATIIENE N, —F T, K AZEHEUERICIT, SEASLKAR
DEREMHIL CUEARERIME LT,

P, BRI BRIV BHERGEZ R T 550 IREDRTAHEBICE I THIHLEOHE R EL
Rbib, BHEBEEMPD RS A~OEESUE, HHRFROKIBRBDEL5TE@MEL TRY, REHEE
LIREZNRTABRA L THZLITEHLNEL TS, I, BHEHHERIELZGA I EEIREE M
T HIENHE XN TV D (Henebry, 2009),

THER TR B O EBIL. RSO0 LA~ DRFBUIGL | MAEY DRI RFBIRHOIE T E
Do B TR FEICHE B UEAIFETIE, 2mm SV EEBLIZESIILEELRTEHANS VA, FHE
LD TERBOBENEHLDCT A0, MROREE~DOBREIEETHD, BEICIVELTD
KRB LD 2mm LUF OFMR EAHREL , IREBEMBEREAFHIE RO BREFM T3,

[51E]

KB RAR LT OREBR BRI BT, FRI1SFETIEMRIEEIT > QOIS OKE 8a) 2K 19FEND
FERHEIREBICL . A U7, 8m U5 TXEEE R AR EL., TOHFIZIm X ImDEAFIEIRT — M 40 K
BB ARG A R E Z T ol BN —EE% 5 A, ZEB% 8 BIZEML, BEARITX] o7 BLAR
BT K (BN +7&L) &, BSEIA~EH 3K (B +BH) | £GEFEO K (RZE) 2% E LT, 2009 4
DA, ENENDR CTHEREREIT o7, 18I, T4 —H 2T 0-5, 5-10, 10-15, 15-30cm DOERE
TERELTZ, 2mm SAUVNINT TEEZRREL, LKIR 2B 72, 1.18mm 5DV NI THR - ke M 4
BRETZRE, SOVEBBLIRZE By NCEROVHE LY, 2mm 52V BB LBEMREEHL ., iR
HEEAHELE,

i

[FEREBLE] .

HMEXTIX, YIREPOX IR SEEORAIIT UL F T 3ME EREA LY, DSEEWNE OIS E
BEAZNTOEFIUNEDT, BXKTREAXBEEEDAN T AN T HMEE LT, IHEER 0-30cm D
HAREIS L 12%E, MO D570 KB Sem OBITHKIRSED U2, MREL, X+ BRHEE T
SEBREL MERX TR/NESTEN, ZOET/PED Tz, FIREIAIIREEI N, BITIIRERENEN
7ot AR A LU TR L T MR B B OB BT KEREERBNZERotn, THRFRIT, &
MH+RUKTHHER TS, £/B Scm TN 35—, TR TIHREZEENLEDLLZW, bLUTB 155
BVFBEAICH T,
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P-3 Ny MEIZ X BT VI ARRGMOHHAHIHN DN T

ASEHGR VY FEEER 2 FHEHE FERE?
VR BERFAEYELEFMER e EREERFAYELTEE
(77100006@bioindustry.nodai.ac.ip)

[E®]

TP A OBNEEOBER CIITFRORNE BHHONEREZNMBEEL R>TN5D. FED
Q00T HTEX B OE» LRADHAOHEL BN E LT, 794 12 8BORELSAEZLK L. £
DOFER, ‘BT h=N ZIEHOEARED TR LHEUTERNBELS, ‘RAFT N EWHh
EOFMEFTEREL TS, LELARES, 74—V FTORZROMAEIS K2 LM%
B4, FRELE, AFBEYPBOBRROEI 2ABTYHOEE THMSMICHRT 2 HEORRENE
END. AISQODIFINART Yy MNEARW T2 AXETROMEBEICLDIRRDIBIORRELE
Y 5 RBREETZRRE LTS, AIFE/MIS Q00D FIEZISA L, {FiES (20081 & - THRER
DEDENHLIZENRTWD ‘TEUR, ‘BT =N, ‘ZAEZU N O3 KEEZHAV, BEBFRO
WRERETD L LHIT, TUPAICBIT BRBHHAOEIHBNEZ O THRE L7z,
A8 R U 1E]
ERICIIHERBERSEFAR—Y 725y U NANORELFERA L. HRBE X ‘7R, “B7 b
<)V, CAFT N BERAWE. BTV VICEREAKERBAEREAEO LICEE, 25CHOA1
Foa_N—FNTHEFEE. ZHEFEFELALE XS E)(N =374 mg/kg, P:05=1485 mg/kg, K
20 =220 mg/ke) % 77 AF v 7 MOV NV(RIE(LTHEREIE BB - 15)ICAN, +HUEK LTk, #3F
ERTEEFEFLOFLIEE L. FE 1/5000a DU ZFARy O LEICIZDIAR, U7 FRV
Ry MITTAF v 78Oy MIKEBED ZORIZENR, BB LUBOBEREHWE, BEREK
EEBL, YLVORENPOEBRLUIBOBELZHAE L. YALOREMND 90° ~80° DM THRARL
TARZEEMR S L, WEREEIRE 80° ~70° , HEAKFERE 70° ~60° &L, 60° LLTEZKFERELTAS
BRI i CResR LT,

[FERBIUBEZE]
BUICBRAHERENZOIAT bR 7THE, AFTMNeTEVRBOBERLE 7. AT <A
RIZT1I2 BB ETHRONICHEZ, 12HE,»S 20 BEEECIRARICHEM L. AF T T EV FOR
X 18 HB = THReNCHML, 18 HBLKE, RA# U MI24 BET, 7Y FIX27 BEETREIC
HMLZ., ZhboZinb, ROBZZVHEEOERBIZBHNTHLABHZENRD LI, TIEHO
BEBIZVRRETAI R0, AT hwd 1 Ry M40 O#EFER 30 B B ORI 20.8
AKe 3 REOPTEDLEL, RNWTAFZ T rD 148K, TV FND 957 KZo7-. 0~10 BEEDA
EREBREKERD L, H7 bV TIREERD DHEKFRE CEMERBRD KAHER SN, BICEE
BOBENRELEL 2oz, TRIIHL, TEY FIZ—FKOBER LR TE 21T, DFED,
TP A RBEROERENE L, TEERDHOKFRE CEAVRIRICELZED MTEIZE, TRVR
REWH T EEZLND. AHSQ0DIF2 AXOBEFRNVEEFFICKET 2 HREIT EHERICA
HEHELTND. —JF, 0~20 HE, 0~30 HBEOAERIRBREERD L, ‘AT h<wA’ & ‘R%
7R ORICIERERAEDENRD bILRhol. ZOZENLRESMOHEFEL L CIIHER
10 HETHELZITI LRV &R Gholz.
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Morphological traits and respiration rates of mycorrhizal roots of
Pinus densiflora seedlings
SEEPARSL V- B HER 2 - uh e
Yasuhiro Hirano, Noaki Makita, Takashi Yamanaka
"AEBRERE - PHRECKE - AR
(yhirano@nagoya-u.jp)

T A< (Pinus densiflora) \ISMVEBMRE & OHLAICI VR LIEEHREICLET
TEHZENTE D, SMEBEREICERYE: S N BAMR TIX—REICEENET D, £2%
DO E L, EREGET CHEIERRE LV BEL 2200, BHATIIREROEIMZD
PRI ERE RN /NS 2B WVWIHIHE L H D (Comas and Eissenstat 2004), FAAEFERED—
FBCThA<YVEIHE (Tricholoma matsutake) " 2OWTHZFDRBYEDOFENT <Y DRD
BRI SR BEOTREIC B 2 B B A AT ERNID 2, RFFETIE, vV EFEE R4
DOHNEERBLENT -~V EAHORBELIRPRHEICS X 2EZEBLZHONIITLHILE
B E LTz,

The Y BEAEAC, WERATEAVWCIEONLERERE (XA VA TF, aVT ¥
.ok vvavn) RRESES AR, £V A rEARRIE 1 1y AR, 23ED
EETTER L. FNFRICHBRE LTS »ARBIUL 1 »r AEREELER L, £
NENOEELIC1 2Ry U Ry FHimv 3K) 2FHLEZ, TO®%, ThH<vYEE
FIROERY . FBOMEREE 2/ NIBAERF v LN — L 02 T ARHEES (GMP343, VAISALA,
Finland) ZM\W T, Makita et al. (2009) D HIEIZL Y BIE Lz, EEEEHEEDROF
EIERS (mm) & AR (n/g) % WinRHIZO 2007 (Regent, Canada) % FWTEH L7z,

FORER, R avnFBREEET Y EEORERMUILERSTHERICKS 2o
TWr, E£72aV 727 OHREMUCESERICKEWD, TRLDLMVIERER S TN
Too vV EZFEICEL TR, SREEBEREROFEEZTIRD N o7, MREEICEL
TiE, B & RIS TR TICAEBENRD b h o o, RER-IRIEEEE ORBERZ
BHe. SVEBEBEICERYELE &R Tk, BRAERICH T, REBRTHW-HTE
Tid, BREREROBEMC >N T, RIEREESENCET T 2 —EOMEMAIIRD bR
MHoT,

The objective of this study is to clarify the effects of the infection of mycorrhizal fungi including
Tricholoma matsutake on the respiration rate and morphological traits of Pinus densiflora
seedlings. We used four species of mycorhizal fungi, Tricholoma matsutake, Suillus luteus,
Pisolithus tinctorius Rhizopogon luteolus. As a result, the diameter of roots infected with
Rhizopogon luteolus significantly increased and the SRL (m/g) of Pisolithus tinctorius was
higher than those in the other fungi. There were no significant effects on the respiration rate
among four species of mycorrhizal roots. We only found that the effect of mycorrhizal roots on
the relationship between root diameter and respiration rate when we compared those of
non-mycorrhizal roots.
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P-5 KEAGBREFAXIZBTHEENHOBEKINETL
HBEREESIVIEFOERENAATRICRETEE(FH)
AREBARAER*, *AFTEE, KRPI5L%E
(RBRAFSLRFRFEFEAEARER FHTIER)

(*email: hattori@plant.osakafu-u.ac.jp)

HEARME DS K BEREUE CIE K S SBRIC 2D, BIES A ADAFTLNENRHIREIND.
BEREIISY A XICBRT 508, TERIBRTRBIIRD LS FTABRRBDTLII DD, TD
e, BHRMICBIT D F A XL ERE L OERRIE, TEMIIBT2ENLITHREEZRICTD
&%ﬁéhéﬁ,:hifﬁ%k%ﬂ%ﬂ4%vzk@%%%t@*“kﬁ%$k®%ﬁwa
THLMZERTVWARY., I T, BRABRIZBWTEETNIICRR S L8RS &E &

E, BREBRYRE, BRENA A~ Ao RENICHAEL, HMEORRZMTrTo I L %:ﬁﬁ;fﬁ:.

EBRIIAZOKBEERM (KAET : 8SmX3m) TiTo7/. 20010 7TA 27 72Z 0D
TEF A 48 70cm, KKR 20cm CTRIEBL. BEHE oL, SEEEEZTIEREX (WEK) &17
PROKHRERX (CK) 2%, WEOTEEKENRE LD L IICEEL, #PI8 A6 BITK
TL/. 6212H, TA148, 7TH23H, 8A11 AL 8A 25 RictHard 7V (EE
5.0cm, £ & 30.0cm) ZEROEED 2 EFT RREHKROFEMA) ORI LU THREEIZ X -

3B (HEREH D 0-10cm (FFJB), 10-20em (F&E), 20-30cm (FEE)) o), BEEE,
AR E, BERERGER, EREAA A~ (EIEEMH MIDI-Sherlock 2F|H) ##IE L.

FEE LK EUERIED SPAD X W R THIIKS, VAT IZEIBMICH o7, X
e HEBICITAR B TERIIED b otz R TRIZHEROEBTEN /NS Ro Tz,
BREBERIARE BICEBTRLEL, TBLEB TR o7, EHETRIEITETLE,
EER Lz RBTRIEEARIBCHMICIEWRETEL, ZHRBEKSCxT 2 RIGD—
STHARERDREICLLD LD THDHZ EBHEINT. HBRIZIWEORBTE LIS I
B U7 BREBREET W R TEIES, FICHETOEMESHER LI Z LAFENTH- 7.
BRE A A~ RTERIRNCIE W K TIERWEZ R LD, EERK TR, W KTIEERE
TELHEAL, TBTHLRPHEALEZOIR LT, C RTEOREDTHEMmIchH . RE
TIEARE BICE L DRd o7z, BE, FENE L INEH OB RNEIZONWTHFTFTH D .

UED X5z, £FVHOHEEKERETVERIL, A4 XX AREROFKIZ & - THiEMHEZ
MERLES &L, +ORERBEAA A~ ATHEL TRV EBFRB SN, RERIZITEX
HBAERENDOT, HEMEE THIBEREOEAPBRMEBOBARE EO L S ICERL TH
ETANCONTHRABLZED - NEEZ TS, &I, BREKSEHHRIZECDELVEE
KRBT AEOE R v T — 27 OFAEDEEN ’DI/\’C@%% Lizv., ERE L AT D Z
ETHRIMEY TIEBLSWINMARESND L Eb, Ay MBRLPLERE -2 AV #EH R TIX
FOMREBBRNLD Z EREW. —F, BREONAA A< X342 OREERICLVEBHTLDOT,
BE COBERRRCTIIPENHETRVEA LD, FHEEORE TOLRAENLRLTL LS
<V, SBITEBEHRMCBOTEEORREEFATIFREEEZRI N EEZTHD
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P-6 BB Y YRD Sesbania cannabina DAEE 70 & ONIABRITE R R I 3 828
AFTEE" - Al — « KP95L3E
KERAF ST KR FBEMRER F R

(*E-mail : matsu@plant.osakafu-u.ac.ip)

[BrY)] EfE~ ABHEEIESD & U TR LAY - Sesbania cannabina I3, HEEEMEERY L BIZ
MTAEVRINEEZFETAZEBMONTERY, THER) VOFERIE L T/ L
TSR TS, L, FHEEY LV THDE7 4 F U RINOFAHERRILLY  DEZRE~D
SEIZOVWTIERBARENE . £2C, B25 Y VIFEEMA LHED S. cannabina DAE &
BEHMNOY VRINER H NIARRFERIZ OWTHL NI TS Z & R il

(MHEBIOFE] VoABRELT, 1) VUEARE (0P) K, 2) VB Y vas

(Na-P) K, 3) VrEBEZHL UL (CaP) X, 4) VU EEZSHLE (FeP) KB X
W5) 74 F BT b 7 AME (Phy) KO 5 0ABRXEZHRT, UV OWEMEWEH (ER1)
EEWEME (FEBR2) TS cannabina ‘HE) (ZBEHEH LY AF) 2HELL.

(EBr 1)/ m—ZR—FRBR B&DEMAEARL L, V L BEN 20ppm (U > i A X1% Oppm)
LB L ICE Y VIRE BN LI EERIR 26ml IR UL72 7 o —RR—FI2, BFHR3IBHED S
cannabina EE B L, ALEE=N (25°C, 16hl/hD) THEF X H7/-. BHERRZ 20001 @
REEGEH (1~5x 108cells/ml) ZHFE L7z, BRI IBMI S, #E%28HE
[ EER, AR, AR CERIRL, EhEE ) CEFRERE L. _(ER2) Ky FEER %
NENROY UE%E 100mgkg EARDEHIICEMLAERELETBE L/NMIE=—AFRy M S
cannabina ZIERE L, LR L7ZREOHRREBER 2ml 288 L. ERIIV I RERNTITL,
R 42 BEICERL, #MEL ) VU EFEREMELE.

[(EBIVCEZR] WTROERIZBN TS, NaPRTEABFRRLEL, EHEO) VEF &
Lotz CaPRBLUFePETHE, OCPREVLEY VERAENEWMEEZR L. LHEHR

(5 2) TiX, Fe'P RTREOIEANE LL, TEF LV VBTEERR &P, EFY
me 74 VEEIEL, EYEOLEBREIIRS DN TR OFENRIEANTR SN, B
Y THD Phy KT, BEEEDO /0 —AR—FETE T4 F 2 VEELTRALLD
LR ENTD, THERETIEOP REDOMIZY VEFRICENAONT, B EEET D
HEnH LN, BENOY VEFROKREND, BEMBICERIND ) U BHENE <, FeP
X CrIARBL O EHEEE SO LB KIZ T
Ehol- (1K), LED X 512, S. cannabina
EEAESERE ) C ORMBILFRETH B %, T 4 o

100%

- # Shoots
PRI S THRRA BRSBTS § ox it
Mote. BB, )Y OBIICE > THRRED £ o
BREDSEFICEL LS, CoRGIovTE £
E DB EED T NEEZTND.

o

0P Na-PlE  FepE  CaPE Py

F1E FABERICBTARNLILY OSRE
* HOAER TR HOTHERT
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P-7 BEWICEITS BN OBREMN A=V ITIYNFRINERDBEE
EPAED - 32 TER
RELEMBERY EWERT «—N NREEEREE 57—
(A& JE tatsumi@kit.ac.ip)

Dynamics of 15N natural abundance and nitrogen utilization in Camellia
japonica planted in company with nitrogen-fixing Alnus sieboldiana
Tatsuya HORIUCHI and Jiro TATSUMI
(Kyoto Institute of Technology)

FOEBEOFEIEARICBIT DX EMORROEME 2 LTN5, FBIIEFREOKLKEEIC
Bbh, ¥ 7V 3%(Camellia japonica) DK% EFET HERICERBEEREATOIAA Yy 7T
(Alnus sieboldiana) SR SN A FNBHHN D, THEHBEDOEHERRFEEET, TEIEKEDR
EEDIULERERNRBETH D EEZDND, R TIY, YT YA R ~F 37 v v 7 VRERES
DY TYNXERAAICRIETEEE, L RERLERMERRGFEL B1N) OBBIZERE LT
T,

[$1%k & HiE]

EER 1. HBETORE BBV TY T Y AXOLOHEEM THEIMBR, A4 3vTx 70
MBI Y 7V N F L OFFHEERDOK20%% L HREEXA, HL<H50%% LDDEMKB D3
PFAER ZFRIT2009%E 7 AICHAER2To /e, FRIZBVWTT U F AILE 4 3EETOOY TV % & F
ANV TR L, EOSBNEA RO, R TEEZHERL, P, NEFERELZRDT,

EBR2. Ry MEIEER : 100Ry MY T UYAXRZ 2BBEL V7Y A FHEBR, Y7 YA
FEAANAY Y T UESIERELHBEHER, T4 YUY 7R 2EBOFANAY ¥ TR
XD 3RERT, VF—IT2TRYRW,

(R & EE]

FEER 1 TRy 7Y AFEOSENEIIRBR & AN TRER TIRIRKRFOBNE (=0) IRV ER
ATz, F£iz, BHEE CRIEpHMELS, TETOMEEA 4V RERCHRERY VBREN SN T,
EBR2OFy MEEETIE, VORI DLT YT Y AR & R U TREX OSNE 233
Bl &R RRF OSBNEIZIEVME Th o7, EHHEOpH B IREXDIE ) MMEVVEZ R LT,

EER 1 OFEERID, FERERTIIBEBEROY 7Y NRERAFI Y2 T VOEE LZEZEFH
LTWBATREMENRIR Sz, ERBMEICE Y HEPOFEEY VBEF EpHAE(LL, Y7 oA
FOEBICHELEZ TCVWDEHEESNT, AAY VY TIDLTYTYARAT~OEROBEN, R
RCREEN LR, HE5VNIAAASAT Uy T 0) Z—%E U TEE - BMENIThd B2 D,
EBR2IZBW T X —2T_RTROBRWERy NEEORER, Y7 UANAIREELAAAAY v 7
VOBELLEEZZFIA LTV AREENSRBEIN, EIVBEISh A SYo ¥y T v T
VAR OMICITROCIREEZN LEEBENREROBENH 26D LB 6N D,
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P-8
AT YRy FOMTHERERBRET LA BIORELTER IO

EFLERRIVCKITTHE
B - R 2 - KF95L3E 2
VPR SR ZEAE A BREE R SRR, 2 KIS KRR FERRA MR ER U 2es
(sr203012@edu.osakafu-u.ac.ip)

A ZEHEY & < ARHEHORMETIE, v ABOEE LLEERRO Y — A —"—RRHER L%
BUTRIEA RIS S, ZhRREDRO—2E L THITbND. £, EREESIERRRE
o< ABOH EEE MRS &, MTHMCEREIN TV EENMEERBRBOY —ADHERKL LD
R S A RBRRIN T 2 FRE S ME S TWD, 22T, A XF e~ ABORBECL VAT
WL TENOZBAEREE LTHATS Z 2B, RIBRA= Y LHWEEN~T ) —Xy F
RRIEL, BIENRZ VA7 OAF L EZRINCRIETEELZHARKIZL, ATV —Ny FOHTE
ERERIIOWVWTIRIET VY LRENVER 3L OBRRNOEN S 2 HFHMET 5 2 & 2R ATk,

2009 4F 12 A 4 BiZ, AT Ry ‘mF oI R AT —RyF FHol’ EAFEER
M (4.2mX23m) KRB L. 1 KEHEL 1.8mX3.6m & L, = JBEEX (SAK), ~7T U —
Ny FEER (SHK), BERK MK), BIEMERYE MC K : ~7 U=~y FE2RIHAED) O
4 MR AEBEE 3 RECTHRE L. BEROBEEEIL, = /3271% 4.3g/m?2, ~7 J—_yFiL
2.9g/m? & L, BEM 10cm, £:f 25cm (6 &) TOREE L. RIERKTIXEEWE 3 £T & L.
MC KDA~T U —~y FOMEBY XBAEER O 4 A 10 BTV, HERITETEBMIFELH LK.
5 A 13 FICETORICEWTHE/EDZ I L, # 10cm (ZHIET L TESODICT EIAARL. TEALE
19 BROEREIE AR T, 6 A2 Bl hUEr 3 ‘I—/L K5 b KD850° % 4k 40cm, #E# 20cm
THEIEFE L. TEALEENO HRREEZRRL, EHEEREFRORFHELEZRE L.

TN, ATV =Ry FONTFRLABTOHICITEELREL OB TETICHERZRIIRON
ol mRIOESIHEIT4A LATHY, ~T V- FOREHEDIZ4ATRATHo 7.
AT Y =Ry FOREEMCBT Do/ ZIEROEREFRIL, BIEO SAK T 8.8 mglg, &
EO MK T 13.2mg/g SIBEICLVAOMICHE R L. £z, ~7 J—~_yFXEY O MC KTk
MERY 7 HHBES 7 OEHEN SA KL M RICHATEEICE L Kol NHEROxT L7 O
BEH7-0 EmEIT, MCKT29.0g LR bLEL, SAKT189g, MXT15.6g &ixkbsho7c. MK
TIREBEELEAT =Ry FOEMIZL Y o7 OFHEBNBL LI Z EMMET LICRE & HEZE
ENB. TXARBOTIRRKOBMEEREFRIL, ~TV—_y FHEED SHXLEEOMKT
TEIALEENOEL, TUARZEED SA REAT UV —_yFHNEY O MC RTIHMEH#B L.
FTEADBBICHEE L by n a v OEAELELINE, ~T U Ry FOTERALI L DERME
WRMNIL BN, BE, SEROLEEREFRL CIN LORBEITOVWTHFTHTTHS.

PED X3z, ~TV—_oF LOREPCHRIEIMCBITIDZAT I -y FOXBMYIZL-T, BIF
TR OFFBEE LTORMEE LTEEREREFEOMME TIUTHED C/N LLOBED BRRENT.
2, FNODOEBEOTERARMIL T hyER a vOERRINENERT S FHREMES RSN, 2
NHDEZRMBGITBITBAT V) =y FOHTHE L ORBEREROKEN DWW THRET .
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P-9
ZAXHBOBRGEELFBEOEEEL —FHEWELEWE DK —
Hfn (AfE 2 RE EE!
TRIBMK - BT, 2 1TARE - B
(E# % ytawa@kais.kyoto-u.ac.jp)
IZC®IZ

HIAR D NPP ZBMARRICBVTE %% 50 TRY, ZOBBEMD Z LT TEHOREDIES
HMBEDICEETHD, TOROHREBEOEGHEOWENREL RSN TELN, BEPEOL DI
ZALT 2 DNEH B 2NT o TRV, TE TIMRIZER NS WG EEE L ROV A 7 ABEL
FER BB AR RNEL RD 2 Bbhos TE TS, Fio, THEEFHITRESCEERLES D
boTEY, THEELEETHZ LIIROLENBAHEXEEET D LTEETHD, €I TAIIE
TiE, MIBZER lmm BT & 1-2mm (531, BHEWE L 0E TOROBFESLBRHIENFH 2
BLTEDLIRENE LT DPERENT,

kL Fik

AW TR T IS AL B D REFHRHAE O 40 FEDAFHRIZTITo 72, HPIZ 10X20m D
Tay b EEY, ZOFIZ 100 T T ry bERE L, TAETRAOTT oy bbb 3y AEIC
— AP ot a7 (EZ5.7cm 5 & 8cm) THEEND 8cm £ CLEEAHRIM L, L1 4dem 2 HHEWE
TH dem REME L Uiz, ERETE - #EERE DT, & HICARITER lmm LT & 1-2mm (257
¥ WinRHIZO 2007d % AV CHERHEIE % L2, T0C CHE S ¥ HRER & SRL (n g)ERDI,

FERLEE

EHWMETIE. BE 1-2mm OROBRAERITIFEHH TEITRI o7, Imm LUT DR & SRR R
CEMETRL, MEICEL, KB kot LL, BB TR EN b EHMICEL R o7,
SRLIZOWTIZEKME., S8 & HIiC 1-2mm OR TIXFFHM TEIR NN 72, Imm LT
DR TIHK~ZIINTTKREL, F~ETEI RS EWOIEREZRLI,

INLNG, EHETORER - MEROEEBICEDL I ORE lmm UTORTHY, ZORA
EPE - BT A T L THER - MEEBPRESNTWAZ LR RB N, ¥, EHBEENOR
ETHD SRL b, AEMBICBV THAEREMRT2 Z LR TERVK~ZIINT T, HEBE.
B L HIZ 1mm UTOREZMLESMIET I & T, REBOBENEEDELHIT TVDILITR
3 g0 el

- 183 -



P-9 Eng.
Seasonal patterns of fine root biomass and morphology of Cryptomeria
japonica

-Comparison of organic soil and mineral soil layers-

Tawa Yusuke!? « Takeda Hiroshi?

1 Faculty of Engineering, Doshisha University 2 Graduate school of Agriculture, Kyoto
University
(E-mail: ytawa@kais.kyoto-u.ac.jp)
Introduction

It is important to investigate fine root dynamics to understand carbon dynamics because fine
root biomass occupied several tens of percent of NPP in forest ecosystem. Many studies reported
seasonal change of fine root biomass, but few studies focused on that of morphology. Recent studies
concerning fine root suggest that finer roots have higher rates of production and decomposition,
respiration and ability of capturing nutrients. Since soil substrates are closely tied to root biomass
and morphology, to take into account soil substrates is important to understand soil exploitation
pattern of roots. The aim of this study was to examine seasonal dynamics of fine root biomass and
morphology in organic soil and mineral soil layers.

Material and Method

This study was carried out at 40 year-old plantation of Cryptomeria japonica in forest park of
Oharano, southeast of Kyoto city. A study plot measuring 20 X 10m was established and divided 10
subplots in this area. A soil core sample (diameter 5.7cm, depth 8cm) was collected in each subplot
every three months. The soil samples were separated into the upper 4cm, organic soil and the
lower 4cm, mineral soil. Roots were separated by living roots and dead roots in laboratory. Living
roots were classified by diameter: <lmm and 1-2mm. After separating, root length and mean
diameter were measured using image analysis system WINRhizo. And then roots were oven dried
(70°C for 48h) and weighed and specific root length (SRL) were calculated.

Results and Discussion

Fine roots 1-2mm biomass didn’t varied among seasons in organic soil layer, but fine root <lmm
biomass and necromass were varied, high in summer and low in winter. In mineral soil layer there
were no differences among seasons. SRL of fine root 1-2mm was constant among seasons in each
soil layer, but that of fine root <Imm was higher in fall to winter than in spring to summer. These
data suggests that seasonal patterns of fine root biomass and necromass were mainly determined
by fine root <lmm dynamics. Also when fine root <lmm biomass does not maintain in fall to
winter in organic soil layer, SRL of fine root <lmm becomes higher, probably to increase nutrient

absorption ability of the whole fine root system.
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< . ROEFR
roaarch

P-10
AR TBHESH OV RIICE B Uiz/K BRI 2# hEEE R

fEiRER—* AR AT B - RP5LE
RS SERFERFEBE A A R IER R 50R
(*E-mail : saekis@plant.osakafu-u.ac.jp)

7K BERHAIIZ 31T DAV OIRAFE R EEE N DIE T 245 M58 EM L LT, ~AREBERTH D
AN (Sesbania) BREM OB ANRIL LN TS, RBEMIIEVEREEREANZLD, BAMEEH#REY
VORI EN D LS TWA. RBFFETIL, S rostrata kS, cannabina DV RIEEIZE B L, #BIEELTO
TEABBEIEY ORI KIE TR EF R TOBSRRE T AL ELRICUER MR TS
T HIEERST. Flo THEFEEHE) L ORIE T XIALIZ I DL OFREMEIC DV TIRETL7-.

2009 ££ 6 A 15 BT, AFERBIBNOKHEHRM (10x17 m)IZ S. rostrata ZHETEL, BIERTICHTZD 9
H 24 BIXOERY, ME#ZECHICTZIAAR. ZOFE, h EEEMTHOM A 23 ALK (THR X), #
TEOHETEADR R K), ETEAARRX(F X) O 3 LHEK (2 mx] m/K) 2521, ZHETIZMAD/2
H T EROEEM AR, BAEMELT 11 A 9 BICaAF (B 61 B) 2L, B4E 5 H 26 BICI#EL T
BELESWMINELTHEELS. Fi-, 2010 FEICFHEICEE TREEUTZ S, rostrata & S, cannabina Z A\, 1/5000
a U7 RVRy MR EHRRELZTRIEL, ML EL T AR, WEBXELUTEBETS. rostrata %
50 g £721X 150 g, S. cannabina % 150 g T X AL R EFETEIAL K EENENGRIT, <> F (R LHEEL,
AFEBESRINEEFTEL . E5IZ, S rostrata IOV, TXALS TR OFMEEY  O®EE LA R
ETHREMEICE BIZ, 74 F 2L R IR ER O R Z R TordaX—a R
BRAEITV, MY 54 5. (Bray2 1) ORI L ERE L.

FEHRBR: 2 AFXDOINEE N BLU P OWINEL, THR K, R K, F KONEIZEY, N 22O\ T R
5 1.00 gN/m?, #TFEH5 0.67 gN/m* %, P {2 DWW Tid# EER2D 0.86 gP/m?, H#1 FERA>D 0.25 gP/m’ &% L
FHRIRUI=ZERREE N, T70bb, HTEO MG BidH EEICH L TN T 67%, P TldH 30%L
729, T EOL ORAGEE A LT U IR RN A RBRE LT

Ry bR 2=y T OEFIETTED 150 g TALR THEETHY, FIBLL TOBS G OEIDIR
B, $ebhb, R 27 B B OIS O FEAEKREL, MED 150 ¢ TEFAAXTIE 50 g 7&FiA
HRELIETEIARKICHATHFRICHENL, EAMELED TEhol. N & P ORINEIZ DWW IS T
HD. Flo, MBI ORI DML $EIAS, BHOMRBEIOTEALRRICLLIERLRFTF THD.

ArFaX—Tal BB T4FVERNUEROVCBE R RIIEEE 30 B BBV THRIVEFERIC
HBUTELUES, B2 T EAA T4 F oo DV OB LITECIHNITEL RN ENHEEIN 7.
Lo, VVBER RBIXMTHOMEBR THL 7 F U 20U oK IV EL, ZOREREIVLEOIRTD
K THETHY, C/P LOEWEDTERALD G HHEEY L DEEBEFEL S VAR VRREN 7.

P RIRE DK FERHNIZ W C, ERE R O AR E O EEEINT S, rostrata ZAEBRIIE THEEL, 1RE
HTRCETHREIEAIETHKEEZRED, N & P ORMNMHEIREUCRIAL, Tk, AU 38<
EFLUTCODESETIX C/P EBEWETNEVEMZTEALIET, FHREBVVZRE LS THEnsE3
AREMEASRBE N, — 77, B G OBRELELICH I MET L EE T, EoBE83E\ 8 A T
759 A LAOAEFEROLOETEIATZET, K EHICH )R FTRE TH DT L RBEINTZ.
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P-11 BOFRETE BRI 2 R
EESE Y. kS EY CIRSE - WETHERY BT THERY) - (CAEE (K- )

(taka@tokyo-ct.ac.ip)

HELIE, THETRIFZEESICBNT, <A 7 ekr—2 A0, KT CORBELEOBERE
EEH L LT e, ARBRETFEOBRREILAEENIEEN b OIAL TORDOMEEEMEZ F LT
HHDEBEZBND, HFE, ROREEFE CHREINAIREBMERIET D2 & T, BORRRERSHHE
DOFSEREIZRBIT D EBFVEEOMILFE L LTEBINTETWD, £ZTHL4 X, ROKmEEFEDENL
RIELFTREL THEBORRBEIT) LT, ZOEBIZRVEODDOMANELNIDTHRET 5,

MWMM&&@%w»twﬂ%ﬁP*“&b E— I O E B E 2O —IF 2T T4

AR KEMZ, EEET AV IRANTE T2, A— b7 L—FTHE%. hUEra (Zea mays).
72030 FY (Pisum sativum) % ©—7 LIEROMICHER L, 25°C CHEEE CRE - AFSH,
1EE 3~4 A H., $5cmiZE L-ETREFHROREE L,

ROFREITEBORET HEBOMEE K 117 T, BHOBMRILY V7 AT 8 (6200nm) %,
RABIZIE (Ag/ AgCl/sat. KCD) Z{EMH L7-, BFEIRIE 0.1mM KCl, ROBEEICITHEMEERICAVW O
% Gellan Gum (1%) AL, HEL FESHEEEL. RERETOKEOX AT -V BEHIED
FRE Lin, A 7u~v=abtal—2E, 1 um AAEHETES TS LO2FEA L, BIERER»S
20mmOBOALEN S, 1FREIC 1pm OFE TRERIZAT TAT—VEBHISE D T LISk THIE
i1 7,

s Hol o | FoERasOROEERSE () Bl
Bl R 2 17T,
RO EHBICIA > CHREGEE () B
(A BE 5 & BRI S e, S
20mm 75 2mm F CTEMILEGAICHIRIE L
NG R LT oPBESIIE, UL,
538 2mm B7- ) DA B FAE X T2,
1 EARERE O TUNRET B & Sl 1mm ORTEND & Bi
BTENELSIR2TWADNSND, F L TR
AT b o & BIEL 2o TUE,
AT HEMOBRATRANEAH LN TW
o] y Bo AWIDDEBONDRERN S, REEE
un/ o e Vﬂ%\ 15 (RN OB AR AR

/

/

/

00ImM KCIER

-G

| ST AIEEAEER T BT, AEEHIC
UV metastmcns o,

0 2000 4000 4000 8000 10000 12000 14000 18000 18000 20000
Distance from roottin um

2 hyEna VORORELEE A &AL
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P-12
FAL UM Z. nicaraguensis 8&U Z. mays ssp. huehuetenangensis) @
KEERBEATORKLEBZHETICEITSMEEICONT
Waterlogging tolerance of two teosinte species under flooded paddy condition.
JIID4EKER*, Md Emdadul Haque, ZRIEZE. &fEHE. M
EHERE (ETZERT
(%EHE I : kentaro@affre.go.jp)

[IEU®ic]  bHRETIER. RE. ¥4 X NUERa LR EOMIEYZ /K BEHEMTERE S 5
BICAUC2BENMEL 2> T3, THEEOBWREEZ BT 2701213, @IRR HERHET
THAEBENMET LI WEEAR K OBERERERWETZ &, MHRMED A W =X L2 BT D
ENEETH D, FFRETIE, THEMEDEER TH DR OB GECHEAR MG TIC T
DHMFRERENENE ENDIT ATV MEFEE L, EKLEBEFET COETRI L HE L 72
RE2HET D, [We grew two “teosinte” species which have different abilities of root
aerenchyma formation or adventitious roots development. Their different tendencies of
growth in experimental paddy fields under flooding condition will be reported.]

[#PBFE Fik] H#RUL7=T 23> ME. Z nicaraguensis (nica ; =4 7 77 OIKIEHIZ 53 4F
LR D@ THERRTE R EE N EVY) B, Z mays ssp. huehuetenangensis (hueh : 77 7< 5
O (L OER HUC 554 LHIRBIZRREER EVY) THH ., ThEh CIMMYT, USDA [ DFE
FEMBEE A (FEEMPERT) LV oEWEEn, £, bUyEraBRESRE Mi29

(FUM BB ERFFEr v ¥ — X D 578) % HEOEDER Lz, FREERENEE L 4—58H
KB (KRS IEHR LW OEET 2 2 HORBRESZ AV, —Fa2RK e LT &
BXE Lz, 201045 A 17 BICHEELIRECTEHMRE. 6 A 8 BICEBICBE L, @EXKITH
Rl bem OBKEHEE L, TA20R LY 88 9BET3AMME L, AEEBIZ, BEX, %
#., EE. SPAD BB LOHIET 10cm O TEEOERLETEM TH D,

[FEREEL] 3EHMOBEKLBIZL Y TEOBIETEMTIET L, ZOFHEITILEX T
+211mV, {RRX T+546mV Th-o7 (8 A 9 ), M H OEEIL, A RX T Mi29, nica, hueh
FNEN 56,59,27% TH D, SPAD {1 29, 86,54% & 2 ofe, TOREREY . BREMIZARE
DEV nica 1K HOMBKGEHE~OEISES A E <, THEMERRVZ &R &7, hueh 3% Z%
S OHMBREFRL, TINOMBROBELIMVAATEEREGT T RGRETEZRTHEE L
Fon, #F L sem £ TORAKAE CEMLETEMMET Lo GM4 T, #IROERDOFIAZIR
BTV, hueh OTHBEMENRECTE ot R H D, bUEr 2 UE, £EETHANESH,
ST, TAY Y MIHERLUTRAT, BALEBREOBEOETEENBEALTHWZZ EBNEEL
EEZXOND, RRB T, INETRRZINTWRNP272T AV b OB OB R
FIZ LY nica 3R v FRER E FRICEHICRBWTHIEENBNZ L MR TE T, ZOBERE
BazRWT, 2 AXOMHEMAER LD D DHELZED TV D,

(RFERITEFE S F—A )= a VAIHFECL D ER SN, RBOBITICH Y BEREMITEITRE
HERE L, ERRFHESREG LR OEDHAFRTBNBE LIV ERRIHE VIV, L TRHT 5.)
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I %arael

P-13 EZEBEACREHETTOLIEODDAREES LUV EBHEBICS TS
BEMERTFRREIOT7AI)T
BREARTT - IR
(FKHBSLKE £WERBFEE, Ei&E: kyotoyo@akita-pu.ac.jp)
Global gene expression profiling of maize lateral root tissues under the osmotic stress
Kyoko Toyofuku* and Atsushi Ogawa
(Akita Prefectural University; kyotoyo@akita-pu.ac.jp)

BRDKEBS RS DMRIE, TS OBASRNE —FICHVWEPOERZIZATNDS. £
D7 ORI & > THBOERITR DEERBEO—DOTHD. R, BANRNBIEEIND T &I
L VHEYOEFTRENEE 5IRBEAR PV ALFHET T, WHICAIROER Z R LKo ORI E
HEFF4 20y, T7eb bl Ei~OFAKSOMBE VI NICHERFTE D00, £F - AHEOLDOEER
LD, BBEEAPVAFET TOMRERICED 0 FEMFENERZHONIITDHI LT, A
R REET CORRBERBROMFIC RN E EEZLND.

FEREFR O & 5 e EMRSITIERORBEFIES L, HELLVWREL—D2DHEE K
LTWBEBX LD, AR T, AMBRERRSMER L0 —Y—<frnditsar
EEROCCHEMET CERUZMANRIEE, 22N total RNA ZHIH L, BFEERX PV AEHT T
DOFHEOFEBREBBEFOT 0T 74 U 7% BICHEBENRIT 2R 2o Tz,

[(HHEEBLUFE]

MEHZIZ MU Ew a VEADTEFIRE AV, 0%, KPHE~BHEL 3 HBIZKRT v b
73-0.21 MPa 1272 5 X D ITKBHEHRICAR Y =F L2 7 U a—)1 6,000 ZEME LTz (BHBEX L RKX).
KRR Ty AAER | Bk, FEFAREN L ORI HH 1.5 - 3.5cm OFAL (K9 2 om, MRIFEETZALHEBAL)
Ve M) I O
PRV T A3 1 B, FETRE _ EORIED O 2-3cm OEBAL (0 1 om, AIRIREEFZAENML)
PEABANTHEESE LB SA AR F y NTHEUAEERL, L—V—~A7u&f s g
T AF L(ASLMD, Leica)Z V>, BRBRERT TEIA 2 AMRIRE DA 281D H LTz,

Y > 7 D> 51X RNeasy Plant Mini Kit (QIAGEN), {iHRIEE Y > 7° /L) 61X RNAqueous-Micro
(Ambion) % FAV T total RNA % fhiH L, Agilent Technologies #:¢> maize 44k oligo microarray % F V> 1
BENECIVENENA 70T VARBREIT o7, ZORREb LI, BEEA M VAR EXR
X COBRLHBE LT ELRTEZL2ICEY, Moo AREERIOEZEBECRSTSZA MY
AEHET TORBEBEF OB EITo 7.

[HERBLUVER]

WX EREERA N VAROHBICBWTRA VAR THRE LS - BORA LN BEFEHEL,
TN ORBAEHEMETF Y X MMIxHd 2 Gene Ontology (GOWENT DFERE E & &, BLEEF Y X F&/E
f% L 7= (Biological Process, Molecular Function, Cellular Component) . F£7z, ¥—U— K& AW =BET
Ty MREOEBEEIZ OV THRIREEZIToLER1L, BEEX FLVATTO M yER 2 IR
FEBLOZOREBHEBTEE TV ABREEZUTICEET 5.

BRI TIL, WE 0L EOREE LD, X b L AIZIRE Lo oMlE DR RIEHEOHE
BB 2 EEMIZIT o TV e, £ L TEOEBMEETH 2 IRRERAE AL TIIZET R TOF—Y
— RFBETFEY MIFBIBER LA LTI Ehb, BEER ML RICXHET 52 # L3 & @
L THE OOl - RENEEY LH SERFBEMF 2 EEHICITo TV D 2SN D. 2
ORI DHERFP 53 FHEME DHERHERE 1T - T e,

BHEEAPVATTIVEaavPRRAEZIER LBKGOBBEHMER L LD L3 2 TERERRICD
WO, FrEORIRaEE (RIRE) & 2 oBEAMOMBNIRTETIC LY, S FAMFRNERO—IRE
LN THZ ENTET
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P-14 HNEEREIEAREEREZELSIELION?
~aAFSREDEFE - XERICEELT~
O HER ™ - FEFIRIL? - FEATH—° - DERT - NI DDA - L
HEK B, PAREBRKR R, CHEKR B, HRNRET
(A& 5E: naokimakita@affrc.go.jp)

FL&HIZ

ZLOHEHOEELLABE CTHIERE L, = RXVX—JRE UCHEMTF L 228D OHEKE
ME/DL—FT, TEPICEVKS LEEAPS, EIC) URRRLZRIN L THEYICHETHZ &7
MONTWS, £z, LEFOFEEWEORINELE, WEEORBEE L2 Y, BERESEYICE D

BHIREV, Lo T, BERIEAIL, EYWPERF - AF L TV LTRO TEEREEHZHE - T

WhH, THETOERELHADITETIE, BREDOBEICE > TRRESIVHFEZELSET
WAHZ EEFRESINTND, L LeRs, BREOBEN, BAORPEDEBFHESCH B ESL
EDL B EE TV DONIHRORMEEL T D, T TRIIATIX, BEHMTHL2 T T
(Quercus serrata) & SMVEBERBEDOILAEBMRIZER L, RIFERI L UUROMRERHE, B L CEDIEEK
RFREFFED . BREORBEIIX L TED X I RIS ERTONERE L, /o, BEEOEER -
FERERGISFMEDS . SMEBRBEOEBEICE > TENSHWVWELTEONLREL 7,
MR EAE

A= b VATTRE L/ S—F A ERELORSEHIZ, a7 70T 2HEEL, EFLCD
DE, KER Y b (FES3 nl) B LE, a7 J7H IR, BAOERMGEORECHER S ¥, BHF
LTIy AIZ, 2 TEORE HELREL ., HIEHICIER 2 REBH S, BARABBREZEVWTHE
WE ER L, BRRE LT, YF27Y (Astraeus hygrometricus) « = 7 %% (Pisolithus
tinctorius) <+ VT LT Y F (Laccaria amethystea) « =% a3 (Scleroderma citrinum) . B
FUHERR DO EE 5 >OLABOE Z ZNENI0RTORE Lz, BERNLH8y ARIC, BRED
BGeRE | REBEOABERLHE L, IREBOHMTIMOFHR L LT, RIFFGEE (GMP343)
ToRE - BREESHEL, HIBEGRL: ng) &b L D7 (n=10), #Hi EHMOFRE LT, EOHERK
(Li-6400) LEOEME - EEELZWE L. LEEBGLA: o’ g) &b L (0=10),
BREER

BAR B R GR L REOEE ORRE 55 &, FFERO 3 b — VR L EEERR» oo aYy T F
TR, MOBEBRICEA, REEMELS R 2EMN A T (K), BRREEEMEBEEORFRD
o, FRRIC, v be—nARKeaYy 72K, MoEBAEKIZEES, FRICEEREEIE L
RHZEBALNE R o, EREOEEDENZILET S NE
&L BMEGEE T, =kvavaREVFSYRPEVE
L, BEREETIE, VILFGHRRLEYFIZIREE
VMEZR LT, TROORERNG, BIREORRERR L UE

(53221500 umot m2 &7 c c
~Tukey's HSD (P<0.05, n=10,

Pt
=l
2|
1

& AR
(umolCO, m2s™)

Temperature=25°c b

OB, 5T EORPES LURARE Vo7 B b o
EABLEED T LAB DI Rote, LiEsoT. BIRE §§ :
L ORI, BORO AT AT A EEREEEE BE dE R A
S TND I ENRR ST, H %ﬁﬁ@m@zo)#ﬁmﬁmﬁmwmﬁﬁ
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P-15 MM TCOFEEFEOBVRY A ARERICE 2 DHE
kT KEFES - By —BH - #IF - BoEs
t g SR AT SEE v Z — bR v X —
(*HEAKSE ikenagan@affre.go.jp)

1. 1L

JepEHE I ERE R A EL A L TR Y, KEGEEETY 4 X2 IET 58I, ke ligE
PBRBETANRPMEATHS. BERBOLFROOEL 2L LTHRBINTZH S ARG CTHEFERN
X, FARXOEMILEEZRLIEDHZ LR, RERPHEAOALEGLTILPAALNTR->TVD
(#0J11 2006,2008). L2 L, &A AB~EZDFBIOVWTIIRIES TV, £ZT, ABIFET
i, B3O AREO LEIKSOHKIER R D F A XBES & AKTEBFESIC BT, B ARSI THE
I &> TIRE LTI TR E M E L TRVFREZ R, RIEOEV B TOFRENS 1 X
R, FFCEERIC L > TRELERERIZEZ DB OV THRE L.

2. MELHE

JeiERrgeE v ¥ —NORIER R 5 2 B (A B : fifE4 4 X, B BHLic) : AT{EIEKER)
THEAX (B = bA) BRE L. #5 AR THRERZ VT, BOITKE ERKE 2
SECERIT 2. 2009 4 6/3 [ZHEFE L, 6/19 ICHIBIWTEN bEE 14 A/nlithi 2 72, IR RER
BRIZHFTIRIRBGBRIESHIE o 7. T/6 IS FFHE L 21TV, WIAEZESR (19 9em) ETEHEL L. 727 & 8/12
WL EVY AREE 4% CHEE LT 0.5% BRSNS (RET bem) LML TREORHS (&
BT ldcm) ZHEAL., £hFh 7/31 (BAfEH) & 818 (BRKEZEH) 7"V 7 &iTo7z. ¥
Y TR, R LEBOORERERSE L, BEREEEX . BMHOLEY Y ARE
X, 1MHCl ChiHit%, ICP-AS THlIL 7.

3. FERLEE

D ABSGORBORLEL, S TER 83.4%, FEAKNR 79.4%L 720, BEBOHEIE, MY TR
N 46.1%, FHAK 32.1% & R-oTc. BADE &1, A BEEBIEMSE TEA 15.0em, FHAKA 5.0cm, B
B IZHGL TR A 12.8cm, FHARKA 6.7cm &2 o7z, BRATHOTEBLICRIT 2 AMKREDE D &
X, ABB LY BESBSKE Mo,

2) REMRER L ORARE, BREHR LORRERHA L bICEREMZERA LN, ABSIEBEED
2EORERNBEAE L. Lrl, ABEE, BEELBICHROFERIZLSEVITIALNRNPT-.

3) BATEHAIDARDIEMENY, A BHEY B BB LV EL< 2V, BB TIIRERPTREIBIVE I RoT.
MOBEOEVTR ONZR o7, BREREMCE, WThoBERBICOEIR N7, BIE
HORERA~DONLE VT LRIUCR T 2EFREDL, BESPN ABSBLVEI 2ol

PLEDS, KEHNIAREROREAEEN D2 TEEGEVD, FBARSRIUCKT 2EEFEEILEV LB
ZbNTe. THRERBREREPMENZ ERPTRBLOHARRZENRE L LTHEIND. £7, BALT
EKORERITEREOREREL VM TAMENSEVIEIZH D728, HHRA ML AOZENEFES
Ni=h, FEETIERRELRERBENR o T,
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P-16 HR OB & R & o B
A RAL, WAGRF. MEFZR], RAEHIL
EERYKRYE REAMFH
(GBS IWARA  sa_ki_0524@yahoo.co.jp)

= p=g=k:0)|

BRRIIGEL T TRLEBEDCRRIBVET - TTETEY, HBLMRBOKREL 2 DIIHETE
%, HRIIEFMTHE - BE - WEOBELEDL. MIRIZEMG TERKDORIEELZ D, —ixiC
ER 2mm LA OB EZHR, BERE 2m DUTFTOREZHB E HET D (Pregiter et al. 2002), HMRIZEET
FEAR LIZBICED N RE S, FIRIC X o CZEMEIRFE L L TREICKRICHET 5, 1o TEHRAMA
ARRRORBILK Z D720, HRFPRZ ERICTHET S ERNETH D, o, MREHRIT
ROMERHEIE, TS ORINE Vol ABFE L BERBEREH D, ENOLDAN=ALEMD 5
ZTHEETHL, MRITFRIIRESHEICL - TELLLENTEY, BRI OV TITHIROERE
L DOERENHE SN TV D (Makita et al. 2008), L2 LERLUAOHIERIE L DDV ITVETZH
B TRV, T 2 TAHIZE T, BIATMEO SIS & R E & OBELRETT 22 L2 BRE LTz,

[#18 & HiE]

EBIBERTICET T 57 ¥ X (Zelkova serrata) » 227 T (Quercus serrata Murray) « 7 X ./ X%
(Cinnamomum camphora) + Y A A @3/ (Prunus X yedoensis Matsumura), K OVREMRIZEEFT D A
X (Cryptomeria japonica) ® 5 BFBEIZOWT, TNEN 2 EENS 3T 9o, #3037 1D
MR AR Uiz, BB LIZMRIIERRICR IR - TIRMERAIEER MIJ-08, HARERH) LEE
FREL, MEE (umol h) KD, £O%, MBRELELE= ARV R TEEL, IATFT

% UEESE AV TOBEORE, REZ L OSBERET~T, REIROEmE 1 RIRETD 515

(Pregitzer et al. 2002) TfF-o7,

(R LEBE]

EY T NVONREE, EEOEMNE RITERINTIBM L2 (r=
0.96, P<0.01), E-MRHELDENSIEEKEOMICLEERED
FMENRD BN (r = 0.36, P < 0.05, Fig.1), EE L 20k
BEDOBICHEBIZEN -2 N6 (r = 0.31, P> 0.05), iR
OB LESEITER S I3MIcEEL TB Y, Skl
DEMZAIROFRROEME b T LB X b, 4%, # U
BOLEEELHERA—IC LEEREITH 2 LT, HELTRE Total number of roots
EOBRE L VBARICRE T ZENERD EEZBND, Fig. 1 Relationship between total

number of roots for each root order
and fine root respiration (n=30). The
regression equation is Y =
0.0048X+1.24.

I e
N ® o © 9

Root respiration
(umol D
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: t RDERTR

ROk o el

P-17 FRAR IR o0 ) A 31T B BT DR ES
~%E - GO LT b TRHE~
WA RTHm B PE ARELCREE A ILARRRE RS EiL
'EERIKCEBRCPATER
("B S ryaku87@yahoo.co.jp)

<IILDIC>

FRIZ—MRICER 2mm AT OB A2 L. 2mm DL EOHR & X, FRE T Tl < HBERIC
W ODD R TR - T D, Bl ITHRITB AR £ & TV Te DI ER AR IREAKS OD%UBZ
BT Tb, £, KR i*ﬂﬁi D LR | FE Lt)rﬁﬁl/\ﬁ}@éﬂé & ThEEC
B VPEAEIND Z &b, MBI THOMERRICEML T D, & HICHIRIZ, T
ALV EO N RFELZFREEL THRET2Z L0 ERROREMEREL G- TW
B, MR A B L THRIET 2 COxid, EEFMNZEL VL EbITEY | RO
ELFOHBMBERZMRATD 2 L3 BIAROAEBEA D = XL EMHAT L0 Tl FROKE
BROSERZBMTDHIATHLEETHL EEZLND,

HBOPREZFETEHEDI B HLESAVLNATHEORRE LY HLTHSE
BETH D, BEEIHETH NSRS TELI LN, TRNE TR —RIICAN LG TY
BHETHHN, 7Nk COGMEC AN DRIOW NS (RTLHE) AHEMEICKE 2
EHLIEOTRREMENH D & W< ODDOIFFE THIH S TV 5 (Zoltan Rakonczay et al., 1997,
Cynthia C. Lipp and Christian P. Andersen, 2003), %52 1 7 /VEREURE D BN 150 D% DO PEH
MHEOFITIEREICL > THEL ThHD, TNOLORMLEOEELH LI LT, BEEEEICRT
HIEUER 22 o TN DRBIEE SHREILL TWBERHD LEZLND,

2 CAIFE TR, AXOEHAR & BAREZ R G, MR 7RIS O GIRTEE & £ D% OW
HEOFENHBOMFREIZ GO THELZHAOMNIT I LA E L,

< HE>

REBEORTE T 1 AEEDAX (Cryptomeria japonica) D AR L, LERFREFRICAT TS 30 F4
DAFFHAZ AT, LLTFD ZoDEREIT T,

[Beie £ E008VHL TR B EEE K CTT EICHESFL AR E K THREE TIC 2851
EOXRRE, BAROES 6 K 1 o7 A3 o lARDEE 2 #lE»S 3 AT oORELR,
TIBDOFRRIT, AERE % DERE 10 . EAOREERE GEER) EAVTFREEZHELT,

[UIWrsEBR] PR EREFIRICIRR B2 K TTEICHE L%, i EEB I WIREED Y7
JUAR (BT L, BARD ) &, i EEI RS BEL 27200 OV VAR (1 »FrEIlT) | H EEEAR D53
BEL N2 TR B RIS BITALER A TN X ot 7 VAR (B AR :3+5+ 1020 4 BTEIMT . 45 6 B4, ALA:5-
10-30 ATEINT, & 2 B 3TN 0) B RE L, MR EORIE TR E 3 <IOERE 10 4 F1T

Y F i —ND CO, IRE (ppm) DZEAL, FROFLE (@) SHARFER & (1 molCO, g''h N EHE ML
(\/Iaklta et al., 2009),

<%%k%§> 50 B Wash b
T ARORIER EOEEMEIZOWT, el Z ToloHa L% 40 | #NotWash
TR D TG E EOMICH BRERELeh T (RIE,
p>0.05) (K1), —7, BARDFEIL, el aAT o7 P EHE1T
Diehole G LA TR B B T, ZORERNL, BARD g
FARII AR ED G BRI TSRO ATREME DS B B LB 2 biD, 0
ST EER T, EARDEA X, CIBTRL L 10 2Ty, Yl
L& 20 ETENEr AR RER O A B2 =N E U7 (Tukey, . .
p<0.05)0 Lﬁ’bﬁij{'@@i\ @J%ﬁ@ﬁl@:ié@‘ﬂ%@@b‘liﬁ% Fxgu.rc - 1 Comparls.on of fine vroot
73’L7L£75"Dflo L= Mo T AT 10 25T BL_E DIz 10 . {g%ﬁ respiration between rinsed and no-rinsed
WEOR A3 EE < 4 U5 B AES Iﬁé%é&%z%hé samples. There  were  statistically
b EER| ui@xﬂ?@f‘ﬂﬁﬁn@ﬂé’@ﬂﬂlﬁ‘é TN Ekﬁéiﬁ/‘ significant differences between different
B AR E 4 AL E R B AT L . B AL EIE ﬁ\%ﬂzjﬂﬁﬁ% alphabets. Error bar indicate the standard
U CHIE A TIUER DB LITRENT, srror (1 =6)

A A

Root respiration
{mol CO gt h'l)

Seedling Mature tree
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P-18 E/FEBRAIMICHEITSTIEFEEERESROSM

HRHEER BHEE KEBEHIT
TR IR SRR EREE A R 55
(morikana_1124@yahoo. co. jp)

Ha

EERER T EITROFER - REMOER 2 EOMBRER»P L5, LnL, BATERL20HT D & 138
UL, TEHERICT 3B BREROFSESTN L ORMHAREL, BEER & OBEI-+SIBEISh T
2V, I THIETIE, BRHA3BROEBELHUOBI 7 ) 2AVWTEEYL / F ALHRICEIT BBER &KLY
MR ESEEL., TRETNOFEHETLIRE - Ko LOBREBLMRTEIZEZEBICEREZTo 2,
Hik

HEL, 201041 A5 10 B ECEA LE, RERRENR—/ BENERMAKRLUEEHRNICHZEBE /¥ A
IHTER L, HEEROMRERE ST 2DIC, B 10cn OEERAL THLIERLEZSIT—(EE
3em) L L AT — (B 26em) 2 LEHTHER U, LUV 7 -0 bl+ 2 “BLREL DEMEDORE, SHF—& L
BT b EN D LEER DOZEEBOMRE L Ul (Heinemeyer et al., 2007), AT#RIC 3 ERORBH 21
BL, #RBHICS T~ L LAIT—%FNFNR 3 >TD, 18 y B L, L TEI T —0bOHHrRR
B (EGM-4, PP-Systems) ZJUE L7z, FRHZHHRE GHHELT ¥ % MBEERE, SK SATO) & H8IKkG (N T o 1
A —NH2, Delta-T) bFIE L7z,
R EEEEEE Roots respiration

ARIEIR - BUAEMER & bic, KBS . BicEV ER R 04 ©~ Soil temperature . g

- =& -~ Moisture content

L. BIRARSHELSR N Fie. D, RIPRRUHME = 58
WIRPIR & IR BE OFEBIFRER r 1. A Eh r=0. 63 (P<0.01), § 03 g £
r=0.87 (P0.01) &, BIARECHEBESELNE, # S , g
PRI L TIE, r=-0.47 &, KD L ORICHADIER 5 E g
BRLRLNE, ZOZ b, HAENERE, RELA  E o 32
SOFFCHBENTODTEENEZbNE, —F, B & @=

FERGZBE LT, K4 & OBIBRMEBIIZ R b iied o 7o A8, 0.0 )
6 F & 8 IR L8 LTV B 12 b Bl &P IR AR BN
DU EDREAEL LTHEKRSOETEE 2 bk Fig. 1), Fig. 1 Seasonal variation of root and microbial
L7 TRIFRIIEICEBEICETFEL TEET 52, K& respirations, soil moisture content and soil
BABRICORWERITIIKRSORELZZIT, B T5L  temperature.
EZZ b5 (Bryla et al. 1997),

1~10 A OBFER O HBFRA~DFEE RO IR, 14~456%OHETEI L, B 26% ThHolz, —HRH9IT
REFERIT50% LWV O MENE L, REROEIIZNLY BEW, ZoRELE LT, RBHPERATHLZ &5
b, REOEDOEERBS L, ROMPEREHIIEICHERRROIZHEE L TOETREESZEIT N3,
In this study, we separated microbial and root respirations from soil respiration using 2 different types
of soil respiration collar. Both of microbial and roots respirations were low in winter and high in summer,
showing that both respirations have seasonal patterns. Microbial respiration had positive significant
relationship with soil temperature, and negative relationship with soil moisture content, suggesting
microbial respiration may depend on these two factors. There was positive significant relationship between
roots respiration and soil temperature. Since root respiration decreased with the decrease of soil moisture
content on June and August even though soil temperature was high, soil temperature is main controller
of soil respiration, but dryness in summer might also affect soil respiration negatively. Proportion of
roots respiration ranged from 14 to 45%, 26% in average. The value was lower than those of the previous

reports, suggesting decrease of growth respiration of roots in this old stand.
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TROMY . 34 ERFEESLBRLET, SROESADSBNERBFLLTRY 1,

<HEF> 2011458148 ()

<&SH> EEKRXEFERFEH 1 BE 3BHE
T840-8502  EBIBEETAERT 1 FiH
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<FalS5 s>
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c A—VDEE, ZA VT THBIFEESHIA] L LT EEND,

- BEHNL, AEBREF R —BROFEEBEEIT IV, 2L, #HEFBOES T, £
TEERPOREEAOEEZBBENT2BE8H0 E7,
-BMERIIYE. 2T TEIRLET,

<HHREFOHRH>

4220 (HA) MS-WORD TYER L7i#EER (EREBRIIUT.28R) 2EF A — NV OUA
T 7 ANVTHIAKLIZES TTFEW, A—ABEIRVGEEE, BETRBEY TEW, A—10H
B ZA ME RIFRESHEEERS) L LTLEEN,

<HIAS - BnabEE>
HEERF BEW AR &
T 840-8502 i RACE TiACEERT 1 il
Tel.&Fax 0952-28-8720 E-mail arimas(@cc.saga-u.ac.jp

<FEREA>

AEERER KON KAZ—FEK

DEERFRIL, F#HIE 12 o +HEEE 3 40, PowerPoint 2007 %, Macintosh ZBFEVO L, TH
DRV A ERBELTEN,

RAHZ—iX, #E180cm LAN, #85c mPlA

<E&ME> 500 H

<HHLS> —H% 3,000 M A 2,000 [
<AZBEN >

EERRAAT L H =D bR TH 20 4

[AFEOVIX] DOTENR 11E HIST T 12F HE5ETC MERR] THE
[AFEOYIE] HOTHENR 63 F HEEKSE - KFEKEITT MEKE) THE
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1. AdIR1~_—2Z, E35cem, TAEHF25cm §O0ORAERS,

2. BHAICKRE - #BREL - TR - E8E (BFA -7 FLR) 288 L%, 1 THRITTK
XEEL,

3. KE . IV v IR VL, HEHIROKFE - 12KRA b FZ—V 7 (FRER)

4. BEEL B - BREE BAHR-ULRAS b BUF2 ) 7, EEEEEM ANRLDS,

5. AX:HE#Z - 10RA v P2 ERET D,

RIS EERE  HHERX, %0, SF BOWE] KHEB LAV I THLARESR2ZEBHY 1,
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CRABOEMRAERIIZET CIRRT IV, HLAR - VWAEER, BEEEEETa L F7
FLTTF&EW,
ST OLSED A AELTNL, BHESEERTEENICERLELDOTY.

fEY -+ BERY, BRLEDLYOLIZEIFESOBEREBEHEETT IV,

ERO/NEERE I —0, tMEETHOKFOBRIEIELET. BITAIE3 A, 6 H, 94,
12 AT, #OA® 5 HEE TICOEEETIZBRAMICENET. FREDOF—LA—IIC LB
L¥9. HFHROED L, E-mail : neken2011@jsrrjp T .

2011 £E
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34 ERFEES  New
2011 4E5 B 14 H ()

1B KB
AREICHEENZEHLTOOET
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BI3EEREIFAFESR 6HS59H

13th International Rapeseed Congress
June 5-9, 2011; Prague, Czech Republic; http://www.irc2011.org/information.html

% 18 BIEREY S 7 A 23 H-30 A
XVIII International Botanical Congress
July 23-30, 2011; Melbourne, Australia; http://www.ibc2011.com/

FrftIEDI O DIEFATSE 7 H 24-30 H
Photosynthesis Research for Sustainability
July 24-30, 2011; Baku, Azerbaijan; http://www.photosynthesis2011.cellreg.org/

57 EMROWEIELHEREEIRS LAYV L 9 A 59 A
VII International Symposium on Structure and Function of Roots
September 5-9, 2011; High Tatras, Slovakia
http://www.fns.uniba.sk/index.php?id=3443

% 3 EIRESE 94 25 H-30 A
Rhizosphere 3

Spetember 25-30, 2011; Perth, Australia
http://thizosphere3.com/

% 3 EIEEHEHRRDTLS 10 H 10-13 H

3rd International Zinc Symposium
October 10-13, 2011; Hyderabad, India; http://www.zinccrops2011.org/
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%6 INERSHE
6th International Symposium on Root Development: Adventitious, Lateral and Primary Roots
2011 %[ H FREEHIZRZE]; Quebec, Canada

2012 4

% 8 [EEIFARMIFE ¥4 (ISRR) VR U L 7 A 3-6 H
8th Symposium of International Society of Root Research (ISRR)
July 3-6,2012; Dundee, DD2 5DA, Scotland, UK.
http://www.rootresearch.org/meetings

FeEIEREMFERE 8 H 6-10 H

6th International Crop Science Congress

August 6-10, 2012; Bento Goncalces-Rio Grande do Sul State, Brazil;
http://www.intlcss.org/future-congresses/

2014 4E

EOEIEBRMAREE DBRE  New
International Symposium on Physiological Processes in Roots of Woody Plants

A A

%3 ERESEOTEN (FE)
% 3 [EfR B4 3 (Rhizosphere 3) DHFKEE S LY, RS ELRIC, BEBORNPEEEL:.

&4 :Rhizosphere 3
FAfEHA 2011 29 H 25 H-30 H
BA{& #1 : Burswood Convention Centre (A —Ar7U 7T, /$—2X)

ERARBIRALL, 2011 4 2 BICZMABIEOTE T B, F&— 53— (http://rhizosphere3.com/) D
“Conference Registration” D3 —F—MnOREERT DL, A— AV TEBEIHLHRDIIITRVET.
IEREZ2 1 - 36 /01, http://rhizosphere3.com/ %7 F&W>,

RITEBERERE
RHIZOSPHERE 3 INTERNATIONAL CONFERENCE 2011
C/- ICE Australia P/L
Suite 4, Level 2
73 Hay Street
Subiaco, WA 6008, Australia
Tel: +61 8 9381 9281
Fax: +61 8 9381 9560
E-mail: rhizosphere3@jiceaustralia.com
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KB OERIZIE, TEHOBRRE ZTHRHTEL LI, RECRLTRETEETOT,
D DORFFEE %&%@#U@ﬁ%k%m&bi# JRE T - %ﬁ@imu,ﬁ%%%
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