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WE ERRTEABRANLEIE BRRIP XA, 10 tkRARIA AL LERE T LIEMFEHT T RES . 4R
R AL T L EM T RPN FREERERE T WA M EERRIE A B ORENE., EARRE LR
ERBE(p<0.05), WMEEMHEKO ~5ecm LRESRTHERKEHNFT, §EER 84% , M+ B IN, #7502 % W5
A, 15em LR RAEHFHI, HEMFESEEE NN FRERD  ABSEN 1%, FFEREITWEREFEHER
MGV R BB R, SHAREN 52% , HIOREEE, & 29% . KV m b, RICAGEMFEEIESRS RS, BAERF
HE LM FREEZERREBE(p<0.01), BETHBME WAL EEF T, BRITEBRKNINT , #FEHEZ 5 ; 7 F5E
B AN TR L, R FRERS , RRERIL AR T, EEAMHFRERD . HETHEN 3% WM FH7RE
B LEMFES . BAFKET , RUCATE UM FERE, 1M FERH B R EH LMK E M EZER, AR R TR
LA GBI HIRE LA RIKE BA EREWEISE
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Researchs on soil seed bank of Japanese yew
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Abstract; We investigated and analyzed the soil seed bank under 10 female Japanese yew ( Taxus cuspidata) trees in
Muling Nature Reserve of Heilongjiang Province. The distribution of Japanese yew seeds in soil was consistent. Seed density
declined with increasing depth of soil (p <0.05). Most seeds were in the litter layer and in the top 5 cm of soil (84% ).
There were almost no seeds at soil depths greater than 15cm. Viable seeds accounted for less than 1 percent of total seeds.
The most important factors affecting Japanese yew soil seed bank were predation by insects and animals, accounting for 52%
of total seeds, and decay, accounting for 29% . The seeds fall around the female tree when they are mature. Seed density
declined with increasing distance from mother tree. Seed distribution varied with orientation (p <0.01) , with most seeds to
the north of the female tree, followed by northeast, north and southeast. Fewest seeds were recovered to the west of female
trees. Over 3 percent of the total seeds on the ground were intact and recruited to the soil seed bank. The soil seed bank is
important for reproduction of Japanese yew in nature. This research provides theoretical guidance for protection and

restoration of the natural population of Japanese yew.
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bank ) ZFEFFELE T 13 EZFIE YA T b &3S R 1, Bl F RN Z DIED MR-, 5 ARZ
EFBET B . TR TR R EE B S S A YRR IR O KGR R R, +
R PEEA SIS MRHE , ERSY MBI BT AR S50 S 3h 3, Wt B Y A it AOE L & Jg
ARICLL GAZ (Tawus cuspidata) AR E 5 I AT BARAEH . BUAFDF BOFRh K IR A8, 3R T8 AR Ak, SE UM%
Kk FERREAM T REH WA —EAREH K AR Y% Thompson I Grime 7£ 1979 438 H K8 + AP 7%
A3 H%E % 43 F FE (transient soil seed bank ) Fl4% A 1 13 Fh 7 % ( persistent seed bank) ) — 04K R 455,
AL TA LR 7 R A DI T R, A 2 TR B KRR ] SR g s R a1 . B,
WFRARIA GAZ TP PR B R A R, X TR AR SAZ MBS, (/- RIRE Rt S
AR BRI MMEMLERE X,

ARILLLGAZ XFREAZ MRS, RELL T AZFL (Taxaceae ) LL GAZJRE ( Taxus ) W), REEARILI 10 B 556
=8P BRI RESARP NI AR, RATEBEDIENEESHBSYGUBIERIEA
Y E & AR W S AZBE (taxol ) |, T B IE AR RVE B N IF R 5 R R Z —. DMEXARIL
LG IBESE B TP e O T, IR BER R 25 B 5 0 ™) (AR AR = 4 B SR ) R
B S AR T RS B A 0 AR R T R AR P & (B s e A
TEREARTE . RICLGIRAERHAT HEAEBE—IRAT W AR I AR R R AR RS, BEABUE B
BRI IR I A B A K BB 5 %0 % RAEIE B IR, 2@ A R BRI e 2k I % M35 IR T RN
W52 7 T R R M, AL TR RAF B T W AR . G A 8ot ik 2 H R AR, 2 B Bl R 7l
PRI, A SCHIBFFOR AR HE B2 M BB AR R .

1 R

PR IR R ILE BRI TR BA R K (B R) , Z R XL T 43°04" ~44°06'N,130°00" ~
130°28'E , RARILLL GAZ - A AR SR RARFP B IRAF BN SE 4 B IX o (R I XK AE 500 ~ 900 m Z [A], A
X BE 150 ~450 m, J@ IR KR XS, TR 110d 245 , SR & 440 ~ 510 mm, SR PR EETE -2C
KA, =10CHEFIR R 1736, 7C, TIENBEFRARM L HF PEAEDR LALLAA (Pinus koraiensis) 2 3 R
HEF IR 3SR, B H W T A LS 21 ¢ = #2 ( Picea koraiensis ) ¥ 1% ( Abies nephrolepis ) %5 #% ( Tilia
amurensis) \JK B W)l ( Fraxinus mandshurica ) . 111 % ( Populus davidiana) . & /K # ( Acer mono) . 7 & (A.
tegmentosum ) | 1. ¥ W, (A. ukurunduense ) . 1£ #k ( Sorbus pohuashanensis ) . #¥ #¢ ( Betula costata ) . 5 #¢ ( B.
platyphylla) F15E 4% ( Quercus mongolica) %,

2 MIRAE
2.1 RO G T EMTEEINAE

BEALEE 10 BRARJCLL TAZ G SEBERT , IO R MR e R AR IR e ) AL SRS 7. HIEF T
BBt ;R TE AR AL GAS G S BT T Fp R AR AR VS L 9, DABERRE S rbols , 20 0T 25 P PG Lk 4
A7 R, 7 1) B8 3 AN AR (B R Lm, BBRE TR 20em x 20em, B NEURE R0 4 R BURE AT I JZ |
0 ~5cm.5 ~10cm }% 10 ~15cm + 2, TR FEHAEITT 480 3y, AT HEEREM THAILLIZH TR
ATV BRY B RFMFRERS, T 10 A FARILL TR FREA TG 5 S4E T E R
FpFEAT T R A A, DIRICA TG LB R Ho, 7 W 245 VB PG A6 AR b AR e e L P RS 8 A
75 1a B, 45— ) E3 8 ANEBURE A, BRORE[E] B 08 1o, BRBETETAR DA 20cm x 20em, FEAS B 3Lt 640 445,

2.2 FENAIERERE T

TEEF SO TR T , K R T B A G5 I SERLAS vholy (] S 06 28, A XA il N D 7 1T Bk ik . AR
RO GEMFRIIRBIETE X HC R HREBL: B B ME SERET. A TFARILEE
T B B R AE , R B I R W, B RS T BT R W & B T SR R R, A SCBCR X AR SE I 1
BEATH R T R E HOR A E N BB R 2, TR SR SE 4 e ], WR I o JUR 119 5 % 1 SR e
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MG TR . BRI, K 3P 7 B R B9 F0 TR0 700 S R DL iR RS KE SR 1 SR FH
&1, AT RS HETERARNAEEM T, F R B A6 HEA U, HIRAEZ I, T H %
WA KK T REABA IS, HIL 8 S TIE M T RERI 2 e | U M5Elr 3 figi.

JH Micro-Excel il SPSS #k 4 ANOVA 32 , X AR AL G AZ 138 Fh ¥ PR i Bci B & Ko A T RHIE BT B 5t
THRIAERL A7 22938 o
3 BRESH
3.1 Fta4 G LR T

RIRZRACLL GAZJE MR S ik , OB SRR 0, BB RSt , [ PP T AR LA SAZ 45 SE R ) T AR
SEREAR AR, S X AR AL TGAZ 3 b 7 B TS 3L PR A T 45 SCBERY 10 Ak, AR 1E 25 ~ 60em Z 8] , W24 9 ~
17m 2 [6] , WNEAE 5 ~8m Z[A], FEMARFEIGHK 700 ~800m Z [A], FEARIFAITR OLILEK 1o

F1 10 RAFRILLASHERHERTR
Table 1 Status of 10 female trees of natural Japanese yew

i iE Crown width (m
He Wt W i th (m) Witk e B

No. DBH( cm) Height(m) ARV 1| Bl Elevation(m)  Slope gradient(°) Aspect
Crown of east-west Crown of north-south
1 25.5 9 5.0 5.0 770 7 BH Shade
2 26.5 9 7.0 6.5 710 19 BH
3 29.5 10 6.0 6.0 765 7 BA
4 33.2 10 5.0 5.0 780 29 BH
5 38.6 12 7.0 7.0 800 24 BA
6 41.0 13 5.0 5.5 765 20 BH
7 41.5 12 6.0 6.0 780 25 [H Shine
8 43.2 15 8.0 8.0 716 12 BH
9 43.5 15 7.5 7.5 771 25 BA
10 59.4 17 8.0 7.5 810 24 FH

3.1.1 ZRICLLGA LIF0 T P R K20 A

Xt 10 BRARILAL EAZ R A B A RIREE L2 R TR & 2 B (3R 2) , R (BP9 db 4 o5 B, &
AT R R TR AR AL EREAEL B AP e D . EXURE R T 20T, M BB e T 1 b
ZRARZE (p=0.830), EERREITH 1m WE A, FTEERZ , HEE BERHREE ] B8, 7 B0 A
P HERBAEE(p=0.154),

F2 ITHERARILLAELMFHKESR
Table 2 Horizontal distribution of Japanese yew seeds in soil seed bank
7% (ki) Number of seeds (grain)

BH B Distance

(o % i i I P
East South West North Total average values
1 258.8 +£52.3 279.4 £69.8 226.3 £49.6 227.5 +£56.5 248.0 +28.6
2 210.0 £54.2 126.9 £33.5 183.8 +47.5 246.3 +61.9 191.7 £25.2
3 166.3 £38.7 166.9 +38.6 185.0 +42.9 211.3 £43.9 182.3 £20.4
S Total average values 211.7 +28.2 191.0 +£29.2 198.3 +26.8 228.3 £31.3 -

3.1.2 FRtaGZ @M FEDMFHEES A

MRANA G L FE P FAEEES W EMAHRIAGES) , RILGEM T EESHEREDZ, &
BEHIS54.53% ;M A1EO ~5em H R IR TELE BER29.44% , —FH 5 BEN83.97% . 5 ~10cm +
JEH R FEOE SR 11.58% , 10 ~ 15em FF iR, Rk 4.45% . BFHMAZEH ZI,15em DI L2
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DAREMTHI . RICLEZ TR FT 800, NREDZ [0 HIRFRZ WD, XFES+ o, HER
2% (p<0.05),

F3 TERFRIEEHFHEESHER
Table 3 Vertical distribution of Japanese yew seeds in soil

+ERE FhF%& (BL) Number of seeds( grain) &t HRRF B
Depth of soil g - HIE (% )
(cm) 1 2 3 4 5 6 7 8 9 10 " Percentage
?ﬁg%}% 145 94 368 381 124 164 171 263 209 252 2171 54.53
Litter layer
0~5 55 90 73 263 75 172 226 92 71 55 1172 29.44
5~10 40 52 66 73 35 32 87 24 37 15 461 11.58
10 ~15 36 11 24 24 7 16 37 13 2 7 177 4.45
43t Sum 276 247 531 741 241 384 521 392 319 329 3981 100. 00

3.1.3 R4 B LEMTFESFHTFRRE

T 7 FE R F BRI F BE S BTE R 2 — (B P b 1 A R B R M AR B S T R
HIEER . EIXARIRE (FH%EYZE,0 ~5em ,5 ~10em, 10 ~ 15cm) HIEHFPFHEE ST LR (FK4) , 1IE
o ELE Y TESE BT RE T WS I R FREAR A A P MR EM 0.95% , AR 1% o X E 4 FhF 125K
(53.30% ) FEETREDZ S 3K 174 FET 0 ~5em L2, b+ 2 RE MBS MEE# — 580,

PR s s R R TR RS, 5 HIEP A TR R 51.72% , Kb REY R P ok ik s sh s &
HIRRF 2R F BB 56.97% 3B+ R IR IMBE B LB . MR FRERES 2 67, &5 H3EF
¥ SR 28.74% ,H , JATEWZ P IEIE MR T L% KA B E Y 50.09% , Bl + 2 IR EE NS g & B P
Wb LA ERIE K R 4R & 80.46% o SMRZELF, (HFMIRE RIEHF FREES 3 A, & LIEFF T
BEM17.06% , 5o, JyEW)= PRGN F G288 F S 8 51.94% , [F4E Bl 1 2 08 BE 3 in g i 25
b WE MM FEERD AU HER R FRER 1.53% , [ EREYZ 8T G 2, HAal+ )2 35
e U

B AL, JAED)ZMO ~Sem HJEPEP THRKEMWFF(83.97% ) , B & 1R FH 1 78. 95% .51
X EH, B, FEYZ K Sem P E+EM RO EERREHEE EXREENEM.

F4 ITERRILLECHMFHRERR
Table 4 Quality of Japanese yew seeds in soil

/5

=4 ¥
WAHT AT sy O it sm
+ EVREE Damaged seeds by Decayed seeds Aborted seeds d Viable seeds H
Depth of insects or animals seeds
soil i BB i BB i BE i BB i BB EEE i)
Cem) it WA BE EAR B EAM BdE BN R EA% M B
No.  Percentage No.  Percentage No.  Percentage No.  Percentage No.  Percentage No. Percentage
(%) (%) (%) (%) (%) (%)
E%%E 1173 29.46 573 14.39 43 1.08 362 9.10 20 0.50 2171 54.53
Litter layer
0~5 525 13.19 361 9.07 7 0.18 269 6.76 10 0.25 1172 29.44
5~10 260 6.53 150 3.71 9 0.23 36 0.90 6 0.15 461 11.58
10 ~15 101 2.54 60 1.51 2 0.05 12 0.30 2 0.05 177 4.45
43 Sum 2059 51.72 1144 28.74 61 1.53 679 17.06 38 0.95 3981 100. 00
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3.2 RIS LIRFP T S TR M T HE O
3.2.1 FRACLLEAZ HAE T AT KA

XARICLL GAZ R 4 T I8 F T IHUR IE L AT R A (R 5) L EE AR 0 8 405 1 B RJLAL S
AT HEZRBR, ERW AR B RE , RYCRARIE ACFAARR J7 1, 4 @ 7 B b, o7 20
KW TEARDT 1A BT R ZE R B (p <0.01) o HE/RZFA B3 KR AT GE1E TR H R Fh T 24
AT KPR, AL R 4 T VE R 720, X0 vE T HER IR 75 5 TR R, BE& i 1] ) 2
i, KR AR R A S

T V&R T RO R RE  FEF AR 8m YEREIA, 16 8 ANJ7 1) b, 3% R B B I IDU , Fh 7 R B
B HERARE . R 3m EENES TRARIKF T, 5 SR 66.99% , BERHR Sm i N BIF T4
B AR 88.63% . AL, RILLL BT BA T &G ZEPIERN A Bl

x5 FIAELIEMFERLYETEMFHKRES S
Table 5 Horizontal distribution of current Japanese yew seeds in soil seed bank
FF%E (Chi) Number of seeds( grain)

PR
Distance % i 7 It #t 7 pidk mi et
(m) East South West North Northeast Southeast Northwest Southwest values g
1 9.5+3.3 6.0+2.1 3.7+1.1 7.1+2.9 11.0%3.7 6.3x1.8 6.8+2.2 6.3+2.0 7.1+0.9
2 11.5+4.0 7.1%2.1 4.4+2.9 10.0+3.4 7.1+2.9 12.0+4.9 4.6+1.4 5.5+1.6 7.8+1.1
3 10.2 +4.9 3.3x1.2 5.1+2.3 8.1+2.0 12.0%3.6 9.3 4.1 4.5£2.5 3.1+1.1 6.9+1.1
4 4.1x1.7 3.7+1.0 1.3£0.7 7.1£2.1 2.9+£0.9 3.8x1.6 4.5£1.9 1.9+0.6 3.7+0.5
5 7.3+4.0 2.2+0.6 1.7 £0.5 4.5+2.9 3.9+1.8 2.7%1.0 2.9+1.2 1.6 +0.4 3.4+0.7
6 2.3+1.0 1.9+0.5 0.9+0.3 1.3 0.5 2.1+0.5 2.4+0.7 1.9+0.7 2.7+1.1 1.9+0.2
7 2.7+0.9 0.9+0.4 1.5+0.7 1.4 £0.6 5.1+1.9 2.8+0.9 2.1+1.0 2.7+1.1 1.9+0.3
8 0.7 +0.2 0.3 0.1 0.0+0.0 0.3+0.2 0.7+0.2 0.3%0.1 0.1+0.1 0.0+0.0 0.3+0.5
BFHE
Total average 6.0 1.1 3.3%0.5 2.2+0.5 5.0+0.8 5.2+0.9 4.8+0.9 3.3+0.6 2.9+0.4 -
values

3.2.2 RUAEEYSETHEMFHER

KR GBS E T M FRRES IS E JUE TSR 3 25,4055 54.85% 41.81% F13.34% ,
FRyAZE i 10 #REER H , ShiE B R A8 T 21.91% ~81.09% Z [8], ME FR AT 17.54% ~75.93% Z [6], 58
I3 T 0.49% ~10.39% Z[8], A WLHE & JWE FISELETF 3 AP FEEAEA AR AR (] 9 25 AR (HAR B 3R
HE5ER MR SR Sor A S5 A BN, ot H 2R E W 62 B T ah BB T R M T
P, AR TR TEMRESER S RN E, UM FERENSLEEEE., B2, THEBHE NPT
H G KR EERETE T, RA 3. 34% W FRRINRTEI BRI 1 AR T, A BB R e 4 7
B LR TS,
4 Zig5itie

R GAZE IR FEIE 20T AR, e 7R R R IR E M EE A . A SO 10 BRK
SRARACLL G AL G5 SR T T ) 3 AP 7 EERF ST R B, R AU T A2 48R 7 B2 v W b1 S0 76 3 B 1) RK P
J5 1) AR B B AR

FERFRE 25, fFEER T ZRE NI M ZE e, 2R 8% (p <0.05) . FAEWZMO ~5cm
TERRIA G TR F R X, X B0 TRAKEMNFF, 5 B2 83.97% , K  JREWZ &
54.53% ,15cm LA PR ADEFFHIR. HEMFEHEAE W FHRERD S S&10.95% , 84
e Sem U L2, MFERENINE ZREEZER LM EIEh P (51.72% ) , KR 2E 1
(28.74% ) o ZRACLL GRS B4 T EMF LA 3.34% #h 8 L 5fh 7 W EEHFE T REYZE . WEY
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R T R SRS R P AT REM T, RO REA T3 T8 K i — KRS, T ELJR =
R T X255 % D)3 R s f 3, v R T KRR BR Y o B FER L SR T AT S 1
SRR JE L, B A T 4 e Sh b A i 2, 3l 75 IR HE L & , RO F TR, fe it B AR BT Y
AHRTTK

FEAKFI7 1 b ARACLLGAZF T BA R B R A B4R, BZEAR R T E R B3 (p <0.01) o 44
T EBI M AR AL EALAR T L B SRR AT ) L AR 1 R TR R 2, HYGR ARG LR T 1
VT IR T BB R D o AT A X R B G  JR R AT RS XU B3l A K . A AR S AR TEAR R AL &b
bR FEE AT EZHVE B T, I 215 X BV R, 6245 % s 5 i B8 76 07 ] b H BLBUR )
5o

I ERRAUT , Fh T R B I . TERE R 8m [ JE 4 B T V& 719 66. 99% £ AE B A
A 3m JEFE A, 88. 63% HYFF T A AE R AR Sm R N . ARILLERR THMENF, 24 FTEMKZ, LETFA
0 JE] B e 0 HE BURERA , Pk P9 5 B T2 R XU R Tk X AR R S AN 25 1, 3 8h AR L AR 7
JREBET SN 8 PR BT B, BT AN RE A V%, FEE T, B AR T VR I B BE RS B, B P 7E R
JABl X SVFEMAEBIIMLER —. 1 Brudvig Fl Asbjornsen™™ 36 % [ th P4 3F K9 M5 ALY Quercus alba T
B RIS K B, Quercus alba i BT B B 25 b BRAE AT T, RLJR R IH T80 7 O BOM 45 RUT B KM
RO R 1 L A LA PR TR OB T R, TR TR R 0 SRR SR T AR S ) (i S K S A A R AR
R R, RIVE 2 2 2 XU A RE BB 7K A0\ A B SE L B I B B o X R S B AR A B P HE D7
Z AT A 2 T 2R B 118 R 5 R, DA T 52 M) S0 b R BT BT

AL EAHEA RN TSR R TE A RRM T EZER UM T8, B AN &3, A5
TRHEA A, — e 538 (F2R I M@ ) FIT R 7E R LR, 75 BRAR ] B b 1 RS 9 DA b Bl A T I
BRI FRIAR MR DAL EMRRN B, BUEFh PR VEA L3R TR R B . SRS KA
Wl LD AP 1 R A R L2 Bh A BT I i BE T AR IR O , 7ERE 3 N L PA B 45 SE B A >, T liedE
BIRLLRARPSCAE A, SR R R LD MARPSCAE BRI Ll — 26 S S RmE U 8B M R BB . A TR, A LE3)
YIFE R RN SE R R, to i Bl T 0 715 9% , T A BY TAEM AT B EEFSMAE R LB, RIS
LE R A AR FET , AR PR B B A 307 8 AR L L G A4, R R B RS LR ME AR T
HE—BHFFEUEK o

AL G T BATIRIRERE , B NIMR L 28 3R IRF 780 T KB T TAE, Alemayehu Wassie
Fil Demel Teketay *! Ay , FEURD T AR MR 0 5 (R 2 A IR ARBR 0 AP B B e 22, R B M A 2. BT
LRI, RACL AR B RS T EBE L T K AR MR S AR S e, ], ERR T PR B KB ABA %
MEIR, SFEL/NIEEARERIRRE . RILLGEMH TR T REA LR TG, FEELHE—
B R BRSCR , WK thife, AR T3 MR R A BB T & o TESXARIR K AOPRBIRIY , BEA 398507
AIE TR TR SRR B R B T 225 A fi 77, I B I 8] B BERR BB AN BT el /D , 7R3 BLAR 1R T REAB A
AR E R T HESE D, BRBRENERARINL G LIRM T ERF TR, X — A BERS)E
BHRRITT
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