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3-1-3 4F

(a) St

BERAOFAERERELR -3 IO7T. HEL, BHOEFTHENKEVA3, A4, B2 T
33~38% & /NEL, MOPEERMET 63~97% & K& Ipo7-, EIXIE, Bl, B2, B4
T229~312cm EREL, MOFTFEHST 11.8~149cm E/NEL Rofe, £, FiE
EELFHRIC Bl, B2, B4 T 200.0~315.0g/nf & KE L, ROHET 94.3~141.7g/m
LINEL TpoTe, FTTC, EROHFHERR L EOATEE L OBREZEARK TR L
7= (B -23), ZoMG, BROETBENSRKEWEY, BERRINEL 25
BH bl

b) K%

KRS OWERER 2R - 17T, T Sem O HHEOEREREAREL, 13.7~23.3%
Thotr, T, HEZERLUEAORSERECHEEINDIN, WTIOREHS
Th, HIF - EAFIMNEL IND IS%ERERHERENTVWS, £z, S 20cm D
FEEKREKIT, Al 2518.0%, A2 75 11.3%, A3 11.3%, A4 7S 8.0%, Bl 78 16.5%, B2
25 11.8%, B3 725 13.5%, B4 75 103% T o7, ZH &M Site ORIE ETFIZEE T3 L,
BIEEABIIFE TIEEREWVERBA N, 22T, HBKGOBREBHOA
BHELDOBEREEARKNTTELE (B-24), 20N, BEOAFTEE & TEK
TIE, BAOREERAZ DN 2Tz,

FRRERORERIY, MEBUKHAR 25 H—EFER100%, 30 H—95%, 35 H—=85%, 40 H
—82%, 45 B—74%, 50 H—66%, 55 B—11%, 60 A—0%Ch -7z (H - 25), Ak
BROBRIT, Eo—n D ZARNORE LBEOCEERREWED, ERDEIUKIR
CAGFERLEOBFZRERTICE, LVBHBOKSRELHRTOILERNH LN, BH -
EEEOTHA, FHOKHIM 30 BT OSUERT ST LARENE,
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-3 EROREHLR

Site AES BEX HRES
(%) (cm) (g/m)
Al 80 12.0 141.7
A2 63 126 138.3
A3 38 12.1 108.3
Ad 38 118 88.3
B1 86 22.9 315.0
B2 33 30.7 200.0
B3 97 14.9 94.3
B4 73 31.2 283.8
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-4 TBKSDHFAEHR

Site KIS KE(%)
FES 5cm 20cm
Al 20.5 18.0
A2 23.3 11.3
A3 23.0 11.3
A4 14.0 8.0
B1 13.7 16.5
B2 150 11.8
B3 17.9 135
B4 21.8 10.3
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32 BEORR

FHHOREREREZ R -6 (O7 T, £FFENL, Al 55 77 K/ha, A2 2% 77 A/ha, A3
23 165 A<fha, A4 73572 A/ha, Bl 2331 AV/ha, B2 45 115 A</ha, B3 25 13 4</ha, B4 27
14/ha THY, A4 THROBKRKEL, B4 THROHNESL pole, WEERIL, FEDD72
VB3 & B4 &< &, Site A 2% 195.6~230.7mm & 200mm BEIZEZ L GHLTNDHD
1%L, BI2%118.9mm, B2 7% 128.7mm & 100mm BBEIWZEZ B L, /HNEVWEERR
Lz (B -26.1~2), #5EHFEEIC, Site A2 11.1~133m & 10~15m OFEFHICZE <
SELTNBDITH L, Bl A37.8m, B2 A% 8.8m & 5~10m OFHEICEL KL, FE
EEEFIKRICBI & B2 IZBWTUMNWMEERRLE (B -21.1~2), ¥7, BEDOET
BEICHNA L THROAEE B LEaDW, KKBIOFMRELMETDH L, Site AD
BT, SETFO Al T743 4ha &HEHDEL, FEED A4 T2159 4/ha L&b
KEL, HEETICXBEDKRE L 2ofz, —7, Site B TiX, £HE T® Bl T 603 4ha
EREBNEL, FEED B4 T767 Fha LHEBREWVD, fE L TicksERN NS
o,

EHAOHERREZE - 6 I7T, £FEEIL, Al 2 42,900 A/ha, A2 53 26,300
Zv/ha, A3 73 18,300 A</ha, A4 2% 5,800 A</ha, Bl 2% 1,400 A/ha, B2 23 13,500 Z/ha,
B3 25 3,500 A</ha, B4 23 150 A/ha TH Y, Al THRBAE L, B4 TRL/PMELS RoT,
RITERITL, Al & A2 T1l7TmmBE L RE L, BHOATEENIKE L A4 T 1.8mm
LNEL, MOFTFEHET 44~9.8mm Thotz (H-28.1~2), #EbBTEES
FRIZ, Al & A2 T1l4mBBEL AEL, A4 T0.02m &/EL, MOREMSTO21
~0.53m CTé-o7z (F-29.1~2), WTHNOHETHIEIF - EFXADNEZN, A4TZ
iE, EF LR 2 EULEOBEHFAEIA bR ok, £, £RBORERIL, Al
ENLOEFRRLIEPo T Ad LA RRIRIT S 720 B4 ZBr< &, WTHOFRE
His b 2007 SE & 2008 ETIIRERERHBNT, 17~29%& o7 (& - 30),

ZFITC, ERERMEOESAL BOETEE L OBFREEMRR TR L (A - 31),
WHADAEBBEL, FHEAS 77 Z/ha T 42,900 A/ha LR HKRE <, 1 Aha T 150 A/ha
ERBNEL RoTn, iz, B 572 A/ha LEHREV A4 TIX, EHRDS 5,800
Aha THY, BEPRKEVEEFALREL RS LIERLT, BROETHEEN 100
A/ha HEIZEFHAREROE— 7 BHbID,
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-5 BHFEOER

Site |£BFEE H#HR ip 3 & (HEEZE #HE L
(F/ha) (F/ha) (F/ha) | (K/ha) | (mm) (m} (£F)
A1 77 111 555 743 | 199.9 12.1 101
A2 77 588 366 1,032 | 2307 133 84
A3 165 1,132 644 1,941 200.3 114 117
Ad 572 1,421 167 | 2,159 195.6 11.1 85
B1 31 289 283 603 118.9 78 27
B2 115 44 494 653 128.7 8.8 96
B3 13 280 364 657 269.5 19.7 94
B4 1 289 477 767 270.0 220 -
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®-6 EHAHEOER

Site | £FEE BAIEE #HE fite Bl
(F/ha)  (mm) (m) (£) (%)
Al 42,900 17.7 1.44 8  1~13
A2 | 26,300 17.3 1.40 7 1~12
A3 18,300 9.2 0.53 5  1~10
A4 5,800 1.8 0.02 1 1
B1 1,400 9.8 0.43 4 3~5
B2 13,500 8.1 043 3 1~8
B3 3,500 44 0.21 4 1~6
B4 150 9.1 0.46 4 2~5
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4, EE

41 BEANZXLOEF
4-1-1 FETHhe

EFENT, BRI Tidkel, KKOBESCEROMBER - Bimic b
ShAR, BEBENT5 e, BFRMHENTERRAR LN, FRAREOFE
LT L OB, ENEET B IC oM THERE OB CERDERRS A bND T
W, KEBREEICETOBENL 2IZEEARFRICB . 2bhs Y, AHE T,
BFOEXNNEAECRIETEELZELCOARND, BECRBEFOEGELEET
HY, BT THRNTIHNERDS,

4-1-2 3 - EE

I, KPP WIEEFFEL Z &b, VE—OFENMELEDEDLZ LT,
RKERPELTHI LRWERICARB, L, WEOEFIT, IRFY0r4 hU7i
COEOHRTRVERETER (FRFET) bOX, IR/ FVIRED
EFREOFTRVERELR CEEFET) b0, £, AREICEREZRTDS
LOPEEEIC L > THREMSE - RURELTEHOETEREHKTHS V. 55,
FREEFE M%U ETHLRBREBZ 2, REL OBRIZ OV THLHRNBERD
Do

k7, BEEREHBET, BUkEOTIR30mw A (VX—72L) BHEELEZ LD
5, KRS D FTREMEEWI-IZEET D RSN, ) 4 —E 08cm Ll EHHT,
BOKEO TR 1Smm/AETETLEZ &b, U F—0OREMEIZESRD b,
TREMBEDED L, RHEOKSEEEETS L NTETHS, LoL, =
DB, BHOKARLEREE « EFICRITTHELZEZER L W), EEEH
T 5 LD TR, EEBEROEHAL, -10°COKIBTEFERR 9% ThHo7l &
e, HHMORSESME (AREKIE-SCRi%) T, RESEFARCRIETZETD
AV AR RN

4-1-3 4F
FHEASHNT 5 & BAENED T A @M D, HNIETRICLERILEER L,
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BERADAFTICHEZEITWB EB10N5, Znid, BOEMAEEAROEINT
DRBDH T EEERL, Ad TEHAROEENE HONEE, EFBEL ALHAD
STz EDPDY, EBIHEBYNETHD, £, EARNEMT S L, EHRIZEHA
DOEFICMNERNEEL, BECEEE525THAS I,

WP OFREAD, X Sem OHEOEREEKEDR BUREDH- LI L0, EE
BOEFHAISMEEOKEM 30 B TAEEE 5% Tholz Z &b, BOREET &
RAIEEREHIR 16 B) Tk, ABROKSPEFACRIETHEI DLW EE L 6D,
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4-2 BELEELEOBR

BARA =X LORFE, B EEHRAL OEREEZE L,

RBIERND, Ky LIBEOEMANE, BFFHAORE - AFLHETIRAICRS L
TV E R, ZHBOERTFE, BEEETIRD AP+ TIERWED, BFEN
DEMFITER LT, FHEAN L BELE 0BZEFRILE, XUDIC, iz X1
LT, X1, X EBICHEE LD, logX)=alog(X)+b & RE LTEFESHT 92175
b, B EFET B OBIRIT log (X1)=0.66 log/(X)+0.034 (R*=0.91) THREh3B, ZD
Kk X1 TRT & X1=e0% o008 70z (3 -32.1), F7z, BARAORBEREY X2
LT, X2, XITBEE LD, logX=cX+d LEET D &, EADHBEER
& & OBELRIT log (X2)=0.0018X+5.38 (R*=0.54) ¢ KEN3B, ZORE X2 TFT
& Xo=g DOVIEXISI® 1 gaz (] -32.2), ZORRMD, FEHFANEBIHRE) S EA
DEREE)D B log)=p logXi)q logX2Hr THD LWEL, logX1),
log.X)iIZ X OEAFHEEZRALT, BHARN L BH L OBEMFE log(Y)=1.22
logo(X)-0.0066X+ 4.77 (R*=0.83) %B7, ZDOR%E Y TRT & Y=e!2 loaeX) 200660477
LB (B-33), 20757705, BEFENOEHENTH-IND, BARAFTEICREE
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Clarification of regeneration mechanism of burnt larch forest in the permafrost

region of northernmost Mongolia
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Junya ITO
Summary

To clarify the mechanism of regeneration of burnt Larch (Larix sibirica) forest in
Hovsgol area, northernmost Mongolia, laboratory tesfs for the germination,
establishment and growth in Japan and field investigation for the seed supply and
growth in Mongolia were conducted.

As a result, sapling was observed to most grow at the site where the growth density
of mother tree becomes 100 numbers/ha, after more than 10 years of fires. This
mechanism was clarified by the following results; 1) supply of seed : The number of
seed spread by mother tree increases with the growth density. 2} germination and
establishment : Since the germination rate decreases with increases of relative amount
of light quantum, the dark condition caused by a litter cover becomes favorable to the
germination. The minimum precipitation required for the germination and
establishment exists as 30 mm/m., and decreases to 15mm/m. owing to litter cover
having 1.3cm in thickness. Further, the sapling keeps the survival ratio 69 % at -10°C.
3) growth : The survival rate of sapling which grows without water supply for a month,
reaches to 95 %. Also, the amount of grass decreases with increases of mother tree, but

it is advantageous for the sapling of larch to grow under less amounts of both grass
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and mother tree because it can obtain more light quantum required to the
photosynthesis.

Therefore, as the factors on the mechanism were cxamined referring the
meteorological date on the spot, the hydraulic and thermal ones as a requirement dose
not control the growth directly. It was clarified that the optimum range in the growth
density of mother tree exists, when a certain amount of seed supplies and mother tree
and grass grows little. Moreover, it implies that the litter having effects to shield the
light, to suppress the evaporation of soil water and to insulate thermally, extends the

range.
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