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Abstract The germination, hervivore foraging and viability losing are major output of Larir
grmelini seeds in the soil from seed dispersal to scedling establishment. Most of seeds germinat-
ed under the suitable condition in June. accounting for 90% of the total germination. Then,
only through a short period of time. the ungerminated seeds died. The animals relevant to soil
seed are as following :rodents. ants and birds. Foraging rate at early growing season is only at
1% . about 20% at the {ollowing seasons. Clethrionmm s rutilies is the major herbivorer. So.
Lurir gmelini escape rodent’ s peak period temporally, Rodents which have close relationship
with Larix gmelini seed disperse 90%; of seeds. only forage 103, Ant almost disperse all met
L. gmelini seeds. Birds are not closely related to soil seeds. Rapid seed germination at the be-
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ginning of the growing season should be attributed to those factors: (1! suitable soil tempera-
ture and soil moisture, otherwise. seeds will not germinate ot loss their viability owing to high

temperature and moisture in the soil. (2) low rodent abundance (0. 7%, in May but 5. 7" in
August for Clethrionomys rutilus rodent ), (3 short growing season. which select seeds that
germinate rapidly when the conditions are favorable in order that seedlings may be adequately
established by the end of the short growth season,

Key words: Laric gmeline. seeds fate. life histary strategy. germination and mmottality .

herbivore forage and dispersal of seeds. old-growth forests.
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PR EERMATRES . ERAEHAE A, FFHTHAIBRAZEER RV, X
—IA LI GRS, ANEUHEXERERETENHKZ —, EXREFHENZENL. #F
EFEFEREFAE -, BT Ay EENE R SN TATEE®
., FEMESTHERLES, FHENERLT S8 Y.

BREHFHFRHEZHFREER THREFENH FHEARROEW. L L. EH
BRI REFFRFHFRE AFTFHIEREREERE . RN Tw, Fofwd
FHRAEEDRE . WAMEE, BAHETRHRFRAEAHE LTS,

EXFTEYATRIERNF, FHE—F 0B E RN 7 XIS f a6
EERERAE. REEEEHEMNFIEENETHREMEYE RN EFEE.

1 BHEERFRRHE
1-1 BEAMES

BRME AT RNESLREEHR LD, EXBEES REESASBE . £195
HB-5C. BEEMERSESIE 1CH —128.3C, FIEAKE 445 mm, BHE 7~3 A
fit, EEHBT 9o A+, BBIET 6 B3,

REMEETEENLESEB AN FE 530 m, AL, #F . St
EM. {Z8~10cm. THBEREEEE, BEEE S~ cm. THEHE LT RIS,
R MR B W LB M (Larie gmelind) . ST A/ MAR M (Ledum palstre var. angus-
tum ) PR TG (Vaccinium vitis-idea) W X . § 4 0B 88 (Rhododendron dahuricum) , ¥AER
HE 0.5, W /MRG0 B 1€ B (Extamias sibilicus) ,E1LEBY (Clethrionomys rutifus) FIE
HEY(C. rufocanus) 55,

EHX 1089 ERFHLFHTE, FrTT o A WFHEE. B 41 ARTERERER
¥, HEHS ARESK s AMBELEMHFIRE.

1.2 HIRFE

1221 AT THAFMZRE 19950FE5 F 19 HFF TIHEBAIEHY 20 cm > 20
em BFEFTH. A TEESKAMTIRSE. ATHEAH. EHETHN BN XRS5
. REHRSETEERE R FEREE . BT, RFEE 36, 1990 F 6 He H
MWEFEE, ZEF20dR—IKE. AES B 2T H, E0 3 KER, B8 RKEREEL—Fr
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R, AR 4 TEE AR R ALK AV R ST 100 SRk,
ERBREE, RENSMEEAAREZELFRAREEFFTES TR R, CEHER:
SHRFEE N R FHERT. ERBERF): QRERE: OEE: SHAMEREE
AP FOREREE LT AT HER, EEEREE . ITAEHMNERNRATRE
R TR B0 v PTG e B

1.2.2 BFETIHPNES TRHEHVRENRE, SR =EPHF B ZEHE
I EERRE. MILKART,. 755 feE. (1) REREEREHTF: ) HFY
BHERERT: (3 HENEERERNF: (O RESWHERR: (5 MR FAERE.
EBT GBI FHET 1T ERI1I2cn B 1 ocm MWEEAARN, SAMEN 24+, ¥
50 A FHEISMERE L RER. AR 44EHE.

A1 WREMZEE, ERESSFIARN %, REF—RIGEALA, S&EHES
om B, RN EAKNEE BB, MUFREEN. BESME-IPER 25 em &
30 ecm FE, MR lemX1lom, WERKFHGFMEREE G EISHFF 6 4~ 2 cm X 3 cm BFL,
EFRES, MERFEF. 4% 2 PRRE LRHERICEAERE, FAFMORE, MM
ME T EWIT, MERAFL. EFMNNNE LT REHBHEE. BRERAMA. FE
MBI AREN L. 2m, EHAMNSERRAN 4 BaRREER -, EXEER. 743 3
FESFREMSET L, BEMOAZ BB, DETFRAHFEEH. SENER,
HAMMARHAHIT, ERAFL. &2 4 FHORSEBREMT, RIETRE . HRY
BOHTECR R, AME S MR, B ERHER S HER A R RN, B &k
BAEHERE.
| ERERKR ETHRSEGTRE, 4 128, MILEART. HRKERSHE
15904 6 § 12~17 Hf 8 H 7~12 H, §IKEEZ 6 d, ZFHUFICF S LEHRAERIE
fIFTHAER, FiERFARS.

1.2.3 REEMFETEE HREFETRERH 1 ERREK I TIRERMEL,
PLEEMHBENRFHRREES. RAGRHEWE, Bkehs. SERFRERIRS~7
FBR, §3dB K. FEERA 2088, BRXARRK. KAAKTSEL XK TH
WENFNIESS . FMEMRBERNE. BHERESY. WIKRBR S H20 BFE,F
HMRAE 184, 27 A1 BFFth, BAAHE 17 d. 3K 8 A1 HFMH, HHaE 15
d. 3titf 1000 48K H .

2 HR&ER

2.1 ATL#PFRFarE

EAAREE, BHMMFHEETS H27 B, EE 1, HXTTUED. PR EES
£F6H. SEFE2OR, SeFRHRRRM Y. 6 HUEMFILEREE . Hik.
7.8 AMEREEANMT -BARTFEE. =, R FERAEHMEITETEHEA.
8 AR ENEEMNERLARE, WA TFHRERBEART 1%, 7 B THES B
LR 7%, Bl s APOURNTHMNERS 20%,. AN FREEEFEHERNCHTEH.
Y, MENEMER. FFEHTEELE. BORSIRE 1Y, 6 AHEE 7 HFaH 40
d WA FREGEHBRE T K. £TXAR, KE20d HEWE 17%, 2EXEREDS.
2.2 EJTFTEMRMNTIY :
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B MR T RE HEzZaHERNREE(FE D, HEREEFEHN

OWREHT DRIFEED QT TEMHE-SREERR(ED. 5R2TR, &

SEARAMHFIQREGHT, T FE R RhT N R BOEISE ik 32, 9 4/ RETT, R

EHE R TEA RS LB ET

Fiv. 1 Fete of o soede m the il T PRERE BUIS N & TR, 5510 5.7
ig. ate of Larx gmeld seeds in the sob
I Germinating seeds; & Seeds remaining vlable; *ﬂ 3.2 ﬁf{#ﬁ' ﬁy&rﬂiﬁ?ﬁ*}?ﬁ‘?&‘—ﬁﬁﬂﬁ g*ﬂ
@ Seeds foraged by rodents @ Decaded sceds:  FEMESC R RIES . HE ., MR ZHAFE
© Seeds without vishility FUXE., BB RENEG D6 RE
T &ﬁﬁﬁiﬂ&ﬁﬁﬁ’ﬁ%ﬁﬁ}' RizFE, M rREZ/LFHRARERTFEE M9,
BAREERAMNT. NERMHTEAMAERNERE, s KUBEZTE 1L EKMESEFZY
BERXRELERDE, HBHEN, KRVKEEEHIYHEMNEGT T ENTRE.

IR EE A >~ BB A E ST 3R AN *¥1 EERE 2 RARBRNHESN
H\ﬂr%{ﬁ %ﬁ;{eﬁ. u% 1 Wﬂﬁﬁzv Table 1 Yariance analysis of the second
ﬁ45.ﬁﬁfﬁéﬁp ﬁﬁif@% Eﬁ'ibﬂf ﬁ identification of foraging seed by main anlmals
31K EF ., B3R IER. {2 9.3 B/ EREE B F it B Foul
#jj' . iZf'ﬁ“fﬁ“lﬁﬁﬁ EE.%E!‘] VE fﬁ %jﬁ: , ﬁ-i’f& Varmnce spurce Degree of freedomF statistics
HRLSRHHFHERRD . WFRE qpoirice 1w on
HABRKBRBEH TGRS, B 34 b E2 3 . 42.11'" 5.88

THHREREMTFHNBRES, s Treatme‘nt against animals ]
1.5 X+t EEE. ﬁ%ﬁ%m?i@ﬁ W, 2 B8] Observing data 3 B.38** 311

N HE >~ 4B OL- TAA B 11.61° % 2.8% '
j’:] 7. 1*3[! Eﬁ.ﬂiﬂﬁ'fﬁﬁ‘lﬁ?ﬁﬁﬁﬁﬁ M - B [E OI> DD 10 6. 64" z 41
(S50 B 10%E. P LR FH 4% 15 Tas - OD 15 .66 217

R 456 KL, BAR GE 0NH R FHEN . Mo mEmAH TR BT RN NA
BABAMEFIHEHS A WAt S £ b5 5 ooy L FE A B B B % BB BB B
Afr, EMNUEEFFIE, BRIEEN FFT BT B 4L 5 Fr bR

FoAS R /BT, BB L R/, BR s BRELNKFTERERE,

WS REHE. IEAHSREXR, b o8/ BT,
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Table 2  Results of the second identification experiment | gains/sample plot!

W x # F B F OB % ", -
H 45 Dhsappearing seed Seed shell Rodent excretnent

Date = L4 5 FRE T B B BERSy FH OE RN RRS Ty
Rodent Ant Bird r+a+d DMean Rodent Ant Bued r+a+d AMean Rodent Ant Bird r4+-a+d Mean

§HTH 24.8 ¥ O 36,3 15.30P 8.0 0 o 9.3 4.3F 1.0 0 0 6. 0 1. 8P
8 49.5 36,8 6.3 37,3 33.2LM 1.8 0 0 8.0 6P 2.3 0 0 5.3 1. 9P
9 50.0 50,0 6.3 50,0 39.8LM 12,0 ] 0 7.5 4.9 73 0 0 14.8 S5.5P
10 30.0 49.3 24.5 49.8 43.4L 7.8 o 0.5 3.8 3.0P 5.3 0 0O 9.1 1. 6P
I1 49.5 0 0 30.0 24.9NO 4.0 n 0 6.3 31F 35 0n ¢ 9.5 1. 3F
12 4.8 50.0 12.5 495.5 40.5LM 44.5 o 0.5 1.3 16.6P 3.8 0 @ 8.5 1. 3P
iy .
45.6A 31.0B 9.3C 45 3A 3Z2.9X I4.2CD 0D 0.2D §5CD 5.7Y 3.8CD 0D oD 9.0CD 3.2Y
EAT1

.4 SRUREFEFHRMT, §rEFOR,
(2 R FERFEEHRERNPEYE. XV ZFURTEHOMHE, AB.C.DRETE - WA S HH.
LM N.Q.F R » B[] 2 @] 4 3
(3> 0.01 NFRE.
Y RBEEGRIERATREREMGE, EakmsE.

B LR a] AL, BASE TR ®I HERTESF
%Eﬂ%:ﬁ%%‘tﬂ- Eﬁ(%}ﬂ-%ﬁﬁa Table 3 Varlance analysis of rodent density
EFHMTFRTFHERER, AULEH# 2r%H He FHiti )
-—ﬂfﬁﬂ'Fﬁ%ﬂ EF'EWEE E‘ﬁﬁ&é@ Variance source Degree of freedom  F staustics
FErAE s, . B ¥ Repetation 1% 1.03 2.03

H T Season 2 5.21°" 4.75
2.2 REEMHFVEL i:ﬁ Rexdent species 2 34.76°°  4.715

A ERE . hEFTEETHY
BEE 4 FF, 4 ROEEE. FEE.
TE B, F1 H EENEE (Sorex aranecws) H P EMBEEEMGR . Eift, TEHFHITRLE
B . RETRTFI7E ..

WREEHTHE TSN, GRE DR, EVZAMEFHZARLEEBELERHERE
F.MHEEYEHA -PHEFEREE L, FEEL L. ATAHES A LABREEREN O
6%, 58 HM 2. 5%HEEX, 7AR 2. 1%, 7.8 WM AREEHERK., sSHEEMNER
FREDOCEFHNEER 3. 0%, BEERTHEZAHE AR LIK.0.2%), 3#HEPaOE
HEERE, HP s AR o 7%, 8 RHEME 5. 7%.

3 it
3.1 MEHEMNHMMTAGE

MEENTRAFERRES, R EFE. FTENXEEES R I FEH. &
FHR . BIPREN R TEEEC BEEREERD.

MEFEWMFEFNNMNFES HFTRE 6 AT, 7 B EHTEERL -5,
#7AHTH, tHPESFREERESFSHOMT. XEEHTRHFHHRER LET 6

P+ +"RRE LN AFETERFREFE.
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BUrsEw s . ST EX THEEEHIL T ERES. D TENRERNSKEEE. HTE
BEOFWHREFHE. TURTER. rFHEENRRENNAELNES. 289

Wy HEFTHLENGSTERSMIEEC 1990 F) S, Rt P ER. 55

Table  Sentonal varition of the densty o BEF IR, A4 HEH HIHLFT (LT
old-growth Forest in 1990 Mg REESET, BEERT. BEM

PP s ———— LR S L i
Soecien o p o TR AN Men  RAEERS. HTHROSEERZL. %

R T 0.7 2.7 5.7 3.0A Bl E. 3) HEW, R TFETHEAE

IO L L0 LB epdielm . SRpERE B THIIEC HALIR.

Fi Mean 0. 6¢ 1. dbe 2.5ab¢ 1.3 LETFHEEEENE R FEE R RESE .
N OBNTEHETERLEERGBE. ABsE 1 WRELEE. RE T HFLEEY :
M2 b RE T 2RI R FRAE R S TR, AR,

R AT MERT AR FREE I S X B SRR B R T
(4) Clehriowomys rutis, » % C. rufocaras, 4t 714 2 310 IR A 5 2 4 2 4 A R 2R

# # % Eutamias siblicus

g ul WL, 3R B R TN
BRI WE B THRE.

T ERES A HTFARESEES, B5YES. PR ENEENETHTRE
AR, RELEMTFREN A1 XMR. BEEXERETF7 A FOMS A, ThFL. e
tRPEREESEEFEHERTT.

3.2 BMERTFHEE

FFSHMEEESSSBERESEENARENL. XFRANEBHUBRINSHT
B R BREER PSR, A MBSk, SLMMTE RN EER 3 2. KA. )
B H, B, RERAERHA, HRBEA, T FHRAEL LTI R
BivE. XFEHEMESIRAE. EEMREEHR TONRELER. FERLETEE,
EEEEWSETY M, AMEIFRRAREET RN CEREES FHESEMHRK,
HEYXE. BYRIERAEYSLT S, CRARHT. AFINESHTY, Bk,
AHFSHEHRHTHLEREY. SEEYEFYEREQN &Y, T FIERER
*EERME AR, EEKSWHETLHTRESREEN/D, M FREEL 1%,
@i 2 AMERE, AEKSPENREEBEFN K, M TRERZE 20%, BT, K
EHAh R A A, MR TR N EEHRB R REEAE. B faeatiE LR
BT RAREHT.

U EREMTE RS HE. RTTEERTFEN 1988 £ (1983 FRFFHE), ATH
EHTFERRE T ARRT, FEEWTHEREMRTFHEE. EFFE, ZLEX,
S R TR BT RERMAE . B, SHEREBRRT A ERTFERERH
A BELH

ERTFSMEHAE LR, RARSARLTEMN. My RERRER T, gy
TS S F PR S, RETEEMRFRTFAMSE YA T8, 8R40 5 # 6
EAGERTFHMTEALBEERNY, RBFRAY. RAMRMEET 10%60%0t
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WO B 5 A F ML SR bR LS M EBRASD. B ESRE P AW

BEF 6~10 T AR, BTN, HIEREREN. MAREEMNFTRALE. 57
W ARE., AEERTEEEAIERMTL 35~75 com HEH RS, —HEBET
FOAFEEHMESE. HOBAEREMEAL, EX AWK AEHANEAEER
. RFFFEEN BFREIMFFHEEM U FROYCESTSE S, BT
AREHRITHECHEMHRE S . INTEHRRNYERETSELR. #ElRARER, %0
AR PISUEILF BB B H P T 2B B £ . T LI o R B AR M S IV R A R
. WIS AR ILEERERE. TR EEM PR UELES. FHRFHT
R b, EHEN R ERTFHXEREY.
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