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Abstract: The seed dispersal pattern, spatial distribution characteristics and seed bank dynamics of Terminalia
franchetii in Dry-hot Valley of Jinsha River were investigate by random sampling and follow-up survey. The seed
dispersal pattern had obvious direction influenced by strong wind, and the dispersal distance was more than 1.6
times of tree height. There was significant difference in soil seed bank among the different community types, but
the change trends were consistent during different time. The soil seed bank was relatively small in rainy season
(June, August, and October), and it was gradually increased from December to April of next year. The canopy seed
bank started to shed in October, and reached to peak in March of next year (more than 15% of seeds shedding),
and then the seed shedding rate became slow again, and seed shedding rate was the lowest in June and July of

next year. However, there were nearly 15% of seeds existed in the canopy until October of next year. In summary,
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the lack of seed sources should not be the reason of T. franchetii seedling regeneration failure, and it might be

associated with other factors which influence the community natural regeneration, such as the quality of seeds and

community environment. Simultaneously, T. franchetii soil seed bank was closely related to the shedding process

of canopy seed bank. Canopy seeds shedding might be closely related to the climatic factors, and might be a

positive correlation with wind power, and be a negative correlation with rainfall and relative humidity. This might

be an adaptive characteristic to Dry-hot valley environment in a long time.

Key words: Jinsha River; Dry-hot valley; Terminalia franchetii; Seed bank; Climate

FE R ) A 3% SR RT AR o TR B,
BT B A I 25 4 R A 25 F R, U AT
TERSZS ERYY L AP BOE R R AT R A
ASALAE IR RGRRE , EAEY) R ar L Eh L R A
Al e/ b BRT T B HRR i (dispersal limitation)
CL B UE R TR T I TR S A VR AR MG 1
FRREMEZE N TR WL, APy R R S
FEAE AT LSRN - S50 P2 i Rl 2H 1 KNP KA
B HUHTER G KRR R RO R
RS2 O 20 R m oL R R e A
BEbk A B RR R 2, d A2 T K HUE DL
JARIFREEA F R m s, —se YRR A
S BCE F SR Y B T Bk, R
PHOTE K A I TR] 5 J3E K BRI 555 AR AEAR R
E5,

F A4 HCLUS, BERDE )T RER . +
e Rk R TR s — AR R A, B
RETE 0~5 em )2 MR th 7 R IEH 04
BB LAAN B A T 1 B s sh Wl & S A
5 P, R /N (U E B TR P
P A FIREYH T TSN AR
DL R AE AR SR 255 )+ e R I 25 4% Ry
T 5 1) 5 0 3R AR R R b i g A i E
i AP HOF 3R 1 P AR AN U R
B IE BY FERE T AR, W2 65 Y Fh oy AR S
I B R R A 1 o SR A A A SR BN
— DO AR, D RO G
A P AR B L L BO B O 2212
Kt B P B N AN L7, T B A7 THE R
JZ b T8 U RN AR P AR T AR
L) TP AE B 1~30 AR s R A el ol
TR IR A T - S b R b T
KU T 2RI, (Bl TREARERMFER
FE YA AN 53 A XA B — o 1 JR BR A AR G
FEARRTEL D

M (Terminalia franchetii) &4 VP 1L+ 3G
B UL XN B S R —, DOH R 2
k) i ) RV SIS AR R 2 X RS 1 J LR B Rk
MWz —o KIALIR, 328 Fh K 1255 520, EA
{EMRRSRE A K, Dl g SR, 21 5
R 1k X G VT A R A b DX AR A AR A A b7
PR PEAREAE A5 T A9 0 A DL
R, AR S S R A AR EORRAE | 1 R
TR 23 4% Jry AE TR B AR LA R R4 Y 1] )
FEAERE F A9, BRTTEARS R EUR G L K 4
P R AR Y T B PR T, AR AR B TR
PR SR R 2%

1B XA LIRSS 7 i

1.1 AREXER

TSR DX ASE T 4 VD VT HRIAT 25 1 U280 il B o 1
% Hb (25°23'~26°06'N, 101°35'~102°06'E)., - #J
4K 1100~1300 m, 23 [+ 5 A 551
A —ERR SR A X I, A VYT A
REFEVER T RIS HIX 22— % XA <R
4 21.9C, s PR HK 27.1C, B H
RN 14.9°C, =10 °CHIAERUE R 8003 °C, 4F 1 [
S N I 613.9 mm, Hr, 6-10 A Z
(R Z) BT 1 5 4 BB R 1Y 92%, 22 (1 2%)
Kik 7. 84 H (11 A - B4 5 ) FEH KL Eik
3847.8 mm, 55 SAEKIAHRNRIE A 53%, AF TR
g 2.08™ ¥k 1600 m AT AR KA E L
Ji, BEA 5 KR4y, B 55 R T 90%, EARFR D, I
ARFE UL 51600 m LA_F 322 R A E L, 7R AR
O3, X PR e e - R ™ T
FEER ) A SR M FREREE A TE o T4, T30 5 4=
SRt

ARAFGTEF AN EGBERE T 3 kR, S B R 3
FROR TR B A RETE 2R A, Hoh e 1(BEE 1)



54 XUTTREE : UL ERE R S Fh 7 PR R 7S 335

£ T o0 S MIRT, A EANT x BT #l(Vitex
negundo)IRICHER . FEHL 2(FEY% 1A T 9%+
kS, AR SE ARV o R ML 3(REVE DA T4

1A RIS REARE AL

Table 1 General situation of different communities

BAE/INH TR, R EN AR AR, . 2 RERILAS
MR UL 1

% Community

Il m
M55 Location Wi Yangliu Village FHuA Yindi Village /NATEF Xiaoyuejiu Village
27 Type TR Mixed forest 4likk Pure forest Tk Sparse forest
Wik Altitude (m) 1130 1120
Y E Slope (°) 20 25
B[] Aspect SE E
TEHE A AEARE Number of T. franchetii [ind. (100 m)?] 13+4 34+2 32
FEARJZTEE Coverage of tree layer (%) 85 20
FEARJZ 5 Average height of tree layer (m) 3.8 5.5
B JZEH4 5 Average height of herb layer (m) 0.20 0.75
FARJZ T Coverage of herb layer (%) 60 75

1.2 FF BEFHEAE

BT A VR S VT T I A X A2 2N
R i Bl AR Z S ), B ARt S i 2 R LA
R RTINS BR R AR R IS A
PEATFR 47 8RR R Y 9 A, BT, AR
G35 VA R T B IR R YT O
22 Bl 43 A FRIE . 2009 4F 4 H T 4], £ 9 5 /N
F TR BMRE 7 R L e B e 3 B B/ N IX.
Bl AR K A AT IS R (BREE KT 20 m) 3t 5 8%,
MR- B4R 13.7 em, 38K 7.1 m, P35 iR
47 m(ZRVE )5 ) x 6.1 m(pgdb Jr1a) ). AT ACER
WL, W s B P8 G 4 AN T7 1], B RR ISR IT
Uy, VERR AR B AR T ] BURE o 43 I FE R B AR AR
L 15m, 35m, 55m. 7.5m. 9.5m Al 11.5m
(b5 B/ IMETT BT K/INA 30 em x 30 em, FH
TN T T 7 B, RLL , 720 I8 A B A
7 N IR TH fe 2 om TR 2 A TEA APk
FIVPEGETT, SR G BB A F AU B A 1 m® Py
AP

1.3 HIEMFERE

S3 A 3 AR ERE A R th A BEALE R 1
20 m x 30 m [E E AL, P RE G O e 0 AR
B2 45 50 m KA RELR (BELE LIREHL A — A 0 [
FE R WX A e AR AL, B 50 m), FEAE
28 FAERE 1 m i E 19 30 em x 30 ecm /MR T A

MR (DO B IEE), 2215 50 4>, 48
THRE T A A R 28 A1) 23530 R 2009
06-17. 2009-08-12. 2009-10-20. 2009-12-05,
2010-02-01, 2010-04-02, 331 6 ¥k, I8 A A [H] B
(] B, b Py - S8 Rh 2 ) it i

14 EHEMFERAE

HY AN B K P, TS A ASAAEAE L3 Fh 1%,
IAFAERTERN T . oAb FAE5E 2 ] DMRAT 1~2
AR NP S S AR DBk . T R AR R R R bRV
1 R A R R R A . AT 4R T 40 1) S Hh B
A5, FETEME T AR AL 5 MR AR R S 4F
g R TR A L B AR X A ARAE R
BERE o AR AR B R AT, AR e )2 T 7
BERERRRR T , 78 B 3 33 1A% 2% L AT
e TR REEEd IRTRe L B A MIUE S g E I i =35
BT DR EE GO, R — LN
[F] A7 e 5 9 AP T, B — A bR BV IE 5 36 1> Fil
¥, S MRAARILER EE VR A 180 AR, Sl WS
DX 3 A LR A BB S B4 9 ) 0, T B
Jei RO bi 95 o DR , S A S 3614 18 ) ) DA
954 AT KGR 2009 4F 9 A R A), BEBE 1S A
PR 1R, BRI 147, Bl 2010 47 10 H459.

1.5 SKEEWER IR IE
AT TG TR G A LR TSR 2002-



336 P B HE )~ 4

2010 4E 1K .

SCH T A BRI R A Excel B4 AT SR, X
HR 4 B K ] SPSS 16.0 — it 26 M 455 AU (General
linear model) #f 17 ¥ [H & J7 22 4 T (One-Way
analysis of variance), J{-#] | LSD £ i .4 (Multiple
comparisons) X A [F] AL A FE i H R S H 22 7
AT ST -

2 g5 T

2.1 MFH BT R B EEE

RS E T  420 N) iy B =9 5
PR 11.5 m 22 0 7 ¥ Fh-F-AEAE , 10 TR ) B
(ARG 34 85 BE 2 7.1 m, p AT 20, S b
B FRCHE B AR Rz , 1T LA IS 2 H A Y 1.6 175 LA
Fo [, 720 e R AR A BN R
] BT B RO A 35 25 5 (P<0.05) .
W BREFRERE 1.5 m AbZ Ak RS DL AR A de
B PRl i 22, W3 i T ) B R ) P 0 A
F(P<0.05). AP HIUH 25 K Fh T8RSk, eI
BEMEAAERR 1.5~3.5 m YRR T80 H S BLZ G £
fREa S, LATE B AR bR 3.5 m s A EHE A b TR SR i
% #id 3.5 m, FFRCH SR RS AR
FiBk 11.5 m {56 D8R (29 40 grain m®).,

50

$2045
250
B Z{East

P I 3 ®iSouth

E 200 b — @West

B T 3 JtNorth
= 2 1501 . ¢

=l
2 by 72 b
&3 1001 |3

3 al

—g a

Z 501

O_

1.5 35 55 75 95 11.5
5 2§ Distance (m)
(ES IR 0 4207 N 1 R VA1 G o
Fig. 1 Number of Terminalia franchetii seeds spreading in different

directions

2.2 TIEEFTFER =2 E

3 PPN B D, N R T A
ANTR] B [R] B AR AR fh R S A — 3K, A3 PE R
FE(P<0.05), Wt REUl, /£ 6 H . 8 HF 10 H
(RN 2, E 1R T BCE A D A 12 A B
FAE 4 J |, R R R (E 2),

LIRS R, 3 R REVR Y £ S
TR EM T - B BRI AR IS S5 AR A
MBEE TR B R B I B 2 5 . TEME 4l
R IR FEE 6 H 8 ALK 10 HIWZ Y

40 +

3541

30

25

FF%CH Number of seeds (grain m™?)
®)
S
1

—O— IHHIFT IR ACHEYSE Mixed forest in Yangliu Village
454 —O— FHUATIMEEYS Pure forest in Yindi Village
—0— /N A IHAFi B MRHET% Sparse forest in Xiaoyuejiu Village

154
10
5 -
O T T T T T
2009/06 2009/08 2009/10 2009/12 2010/02 2010/04
5} 8] Time

P2 AN [RIECEA T P9 S T A 2 T B A R AR

Fig. 2 Seasonal dynamic changes in soil seed bank in different Terminalia franchetii communities



4]

XUTTREE: UL ER R4 S Fh 7 PR R 7S

337

B2 POV ANAAE R 25, mAE 12 H . 2 A4
H W52, AR 2 3 m T aX 2 Fh TS
(P<0.05),

23 EEMFEIS
TG A Fh 7 S, S A Y I A KRR
W% AR SR, M 2009 4E 10 H R FI G208

W%, B2 2010 4% 3 T 3F ALV & 0, 298 15%
DL A2 AE 3 H s A -8R, 2010
4 RS AR RO IR 208 s #EA 6 H
Tl B v R B 1%, 1H B 5] 2010 4F 10 A 5A ¥ 5
FiF(2 15% ZEA0) FAE TN REMOE)Z , B 7R
EAEZAZ T (# 3).

35
30 4
S
Q8 25 4
=
2
5 20
s}
Q
a
= 15 4
Q
%
“ e
10 7 d
2
g i C
b 5
e a
04
-5

2010/01 -

2009/10
2009/11
2009/12

B3 M ERR T AT R

Fig. 3 Seed shedding rate in Terminalia franchetii canopy seed bank

24 FFRGEHE EESEEFTUHSFIE

FEFPF W% B9 AS [RL B 309, 30 23 () A RN
2SS B RT3 KU A K 25 S (A
4), BEEIE, 10 A O FEW R IT R, 2-3
AWML, 5-6 H RGN ; [Al—Af 1,
23 SN 5 AR S AR — 3, (XU
AL SHTME IE A, 10 A XU g ises , 3-5
ARk, 6 A0 K1z, 8-9 Hh X
VIBTEER

W TERE ARl v AR 5 R B R FAE N
A HATRE A, R P B 5 ] B 1 e 2s
SO B 2 [A) i AR AL G A S o BB R o R 23
AORH IR ARG, A O S > T A T
23 SRR B /N, BT IS B . [FIRT, B
T T 5 X AR R IR — S, BRI
P I iR ey A WA VA N T
o ARIRG HFEAR AR BR [ AT B A — o 12

2010/02 -

T

I <+ “ © =~ % o
= =S = S S = =
e e < < N < \
= = = = = = =
= = = = = = =
= = = S S = =
Q & & Q Q Q &
i} [A] Time

JE B ARk, (E R T o L 28 ORI S DA R X ) 45
TR W TAEZTN L S — 4R g AR {4k
AR—Eo AT RUHED , SR Rh Tl 7 v] BE S 1%
DX A PR [E) A7 AP 2, Dl 7 L
SRR LSRR T HAAT A A A A5 1) — i 1 3
o

3118

AR R T B AL, AT O
vt R SIS S R/ ERR IOy LS RIbE N
HICRR AR B HC 22 [ 43 A7 4% Jr) 7 BAS T 25 e
FRRF R Y 6 om, RESHAE T2RP BB, RS
Jks, HAR R 3 AR, H i\ RS, BHAT
I KA B R B ARAE . RO R 14 RS
MERF, bR T 2 BT (B BB ES 1.5 m) A TR J7
T RBUR P20 H 2250 AN K RLSR LR AR i A b



338 I P A 2 4 204
160
140+
120+

m’g 100-
== 80
L 607
S 40
20
0+
80

AH X R
Relative humidity (%)

o] \\/_N
401

204

0_

3.0

"o 2.5
E

el 4

iﬁﬁl 3 2.0
® &

._‘g_)\v "g 1.5+
B 5

A 1.04

> 0.54
<

0

10 11 12 1

Pl 4 RS IEVA I A e T e 2 AR B RS XU 1 T A8

3 4 5 6 7 8 9

H 15> Month

Fig. 4 Monthly changes in rainfall, relatively humidity and mean wind power during shedding period of Terminalia franchetii seeds

SRBRA AT ROH P i TR AP T R RT A,
AT BURA WL A7

GRS FZ P AE P R XX N, &
AR AR AR ), B AR A2 08 g Ze A )
H TR A A 18] 5 SR T ) ANPAT SR L
VNSTESYSENCERITESS ¥ 22 % (AR EAY D RTES
Ko JERRGET, SIPTL TR A JCHEE, 5222 (11
HZBAE 5 B R KRTT 1) 352 LIV R 1]
o MEM R T R e s R R PR
J01E] (1&1 3), MRS TE 2 AT 45 DX Y g KUEA T B R
(IR, 4553 Tl 81 s 30 g 5 B U i) B Ao 2R
AR AR S ) AR AL T )RR AR
b XU S B o

RS A R JC LA A I 18] PN - B R i
v S FEAR AR 2 FP DR BRI I E] (2 12 4F),
I T AR T . ABEFEE R, EA AT

BEALLE 10 A a6, M I i Bt B £,
FHUE 3 A0 IR R0, 2R AR LU B v B i
N T3 ] 6 A N N P S S e

EM AT A o 4E 9 H T RIZE A, I IE R
T4 T R SR, AR A X,
A T 5, KB 5 . XA RIS [A]
B M A e M 12 rp R R 5 KU 2 M)
AT HOAE, TSR A B S XU AR 1
TE S — 0, BRI BA B i b 5 it 7 Bt 22, XL
Jr/ NI A 1 B P> . ISR RE
Toft 12 1 A 252 T SORMEIR B 1 Wi %, S ob 1T b
T AR PR BN, PR AIE - S AT A At
AR G S A 10 £/ e o SO =B o o i U )
i 78 B A0 3R B T RT3 A4 B4 o 300 T A 2 FE
X PRI Y — b A AL RIS A A
b2 L P AR T B S A S5 B R A5 KT 2



54 XUTTREE : UL ERE R S Fh 7 PR R 7S 339

Ak, R X 247 B9 8, DT I8 B B4 1Y
— PR

AR, WG BRI T4 5% T 322K
fia] X 8 52 1) 32 B R K i L R RS
AL R DRI Y 11 e i S B 0p ] (R (11143
KR R AR 5 R =22 ) 9 AR b — 2
RV 7K et AR AR R R, R B R . A
AR, R e 2 A A A2 B T RRK
SRR ESFE RN, MhrrliE e
[F) B0 A T e R 2 AR I B ) AR AR I A AR s, BT
A o R I 0 2 A X A AT 198 B e
Gk . X5 AR SE XU &R R B HE (Betula
uber) F1 4% (Populus euphratica) i) F - I 7% 1 F2
W AR X — B 4 7= A 1T BEAF T 2 R
A BRILRN BIFR 1 “ T34 (Xerochasy) I, H:
Jirt R 2 = R 235 o A 2% () 1) 2 2 1 B AR A A 5%
TRE A, B, AR 8 R A A
FWivE o T e KA ) T 2R3 A
Jox i A% HEL SR A - 5 XU AT R R AL 4
(IR, JELRE A A 25 T Bt A2 21 T s /NI SR
(AR ZU S, 2 BRI [l — B AR [ SR 5
AR T B RN R], HLBE R Y
WA 2z I (R 32 AL 3 R4
M RAREZE IR )

- AR 1 B A AR AR TR R Y
B AN o F TN RS [ BeRh - AR A
TEE —E W25, R IR0 /N 2 BE T H]
EIA RN, S RGP R
UG R A B, Bl R AR, B
{7 IR PR AR A AT A X A A, B A A
MR T2, Fh 3 B R %8 (B e 2 Fh
7% i e 2 A 4 ), L3ER TR A 2
FE, N [FIZE RIS Z 18], 3R R K/ IV
FEEWRIZESR . 2010 4F 5 7 L ApIRA i, i
AUMEEE I SR T PECK, 24 (108 + 46) grain m”?,
1M $5e/INBI /N H THAT AR B8R (79 £ 8) grain m™,
ST e L i e G e R B 7 /A
B ARG, PR, BERR R 77 52 5 e R
FERE SN R . FEAER 0 % AR R R O Z5 Fh
WML TS, B R EE AR, ez, WD
TR SRR 10 AR K 327, + R MR,
T MR R g, B AR RAT . BPAMEA IR AT UL,
TR SRR T PN 25 Fh Bk B Sk b At T R 7

2, NI, 7 HE AR B SR SO R, T A A o, R
R E R RAF 7R (H dy TR B,
BERTR T P AT IR A X B[R], TR SE AR T
WL T AERIERE L2 A AR R, B
SN TG S5 (B ) , FpRAE IR AE
o M\ 3 RS RNEMT T Y 1R TR R
JAE AN [V (A B 1 PR /IN 22 S (3 (RO
Ui, SR AR AN B = o T i R
AR BB AN BB B DR AS R AN K, 075 b5 it
LR NI B S R IR AR B i e T
TAFFERR ]

S ik

[1] David L G, Fernand C, Cesar A, et al. The role of seed dispersal
in the natural regeneration of rain forest after strip-cutting in the
Peruvian Amazon [J]. Plant Ecol, 1993, 107/108(1): 339-349.

[2] Tilman D, Kareiva P. Spatial Ecology: The Role of Space
in Population Dynamics and Interspecific Interactions [M].
Princeton: Princeton University Press, 1997: 71-72.

[3] HanY Z, Wang Z Q. Spatial pattern of Manchurian ash seed
dispersal in secondary hardwood forests [J]. Acta Phytoecol Sin,
2002, 26(1): 51-57.

[4] Nan KW, Wu Q L, Hu R Y, et al. Seasonal dynamics of species
composition of community and soil seed bank invaded by
Oenothera laciniata Hill in Wenzhou, Zhejiang [J]. J Trop Subtrop
Bot, 2009, 17(6): 535-542.

IR, RIRFE, W5, 45, N A AT AARIEE e
P PERNEZH M B B (1], Pl WA 241, 2009,
17(6): 535-542.

[5] Huang Y R, Ma X Q, Zhuang K, et al. Seed rain and soil seed
bank of Cyclobalanopsis chungii forest in Minqing, Fujian
Province [J]. J Trop Subtrop Bot, 2010, 18(1): 68—74.

IR, BAEIR, L, 4. AR AR AR S M RARARF TR A
T (). B AR 241, 2010, 18(1): 68-74.

[6] Yin HJ, Cheng X Y, Lai T, et al. Seed rain, soil seed bank and
seedling regeneration in a 65-year Picea asperata plantation in
subalpine coniferous, western Sichuan, China [J]. Chin J Plant
Ecol, 2011, 35(1): 35-44.

MR REL, BE, S PR R 655 N T m A M AT
WL AP EEANLEE FEREST (1], AR AR, 2011, 35(1):
35-44.

[71 Xiao C, Liu W Z, Liu G H. Comparison of the established
vegetation and soil seed bank of tidal flat versus tributary habitats
of China’s Danjiangkou Reservoir: The potential of hydrochory
[J]. Chin J Plant Ecol, 2011, 35(3): 247-255.

PO, XSCIR, XISTAE. PR H X MER -5 AR SRS L
SR KARAR I R (9], A AR, 2011, 35(3):
247-255.



340

PRAT I AR R 4T

$20%

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Yu S L, Lang N J, Peng M J, et al. Research advances in seed rain
[J]. Chin J Ecol, 2007, 26(10): 1646—1652.
TR, B4, IR, 55 FhFRip s
2007, 26(10): 1646-1652.
Yang Y F, Bai Y P, Li J D, et al. Spatial patterns of seed dispersal
in Hemiptelea davidii woodland in Keerqin sandy land, China [J].
Chin J Appl Ecol, 2010, 21(8): 1967-1973.
BRdE, B, AR, & BRI R AR T O 12
[aIA% ey (7. I FHAE 252441, 2010, 21(8): 1967-1973.

Tsuyuzaki S. Environmental deterioration resulting from ski
resort construction in Japan [J]. Environ Conser, 1994, 21(2):

121-125.

Ma J L, Liu Z M. Canopy seed bank and its ecological
significance: A review [J]. Chin J Ecol, 2005, 24(11): 1329—

1333.

ERE, XS R AR R SO A S AT D). AR
&, 2005, 24(11): 1329-1333.

Bureau of Meteorology of Yunnan Province. Climate Data Sets
on Agriculture of Yunnan Province [M]. Kunming: Yunnan
People’s Publishing House, 1984: 63—123.

TEERGR. AR TR M) B AR MR
1, 1984: 63-123.

Zhang B, Shi K, Liu C Q, et al. Changes of seasonal precipitation
of Yuanmou Dry-hot Valley in recent 50 years based on method
of DFA [J]. Sci Geogr Sin, 2009, 29(4): 561-566.

Rk, sl XRS5 T TR S04 43 ZE K AE 1L
BYDFASMT [J]. HUEERL#, 2009, 29(4): 561-566.

Zhang J P, Wang D J, Wang Y K, et al. Discusses on eco-
environment changes in Dry-hot Valley of Yuanmou [J]. Sci
Geogr Sin, 2000, 20(2): 148-152.

FRET, FHA, EEIL, TF LT A ARSI AT IR
P (7). R, 2000, 20(2): 148-152.

Zhang X B, Yang Z, Zhang J P. Lithologic types on hill slopes
and revegetation zoning in the Yuanmou Hot and Dry Valley [J].
Sci Sil Sin, 2003, 39(4): 16-22.

TRAEE, AL, RN ST TR S 1 R S A
HArIX ], Mol B, 2003, 39(4): 16-22.

Sun S C, Chen L Z. Seed demography of Quercus liaotungensis
in Dongling mountain region [J]. Chin J Plant Ecol, 2000, 24(2):
215-221.

INVBAE, RRZ. KRR IR RS (3], M4

[17]

[18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

2241, 2000, 24(2): 215-221.

Liu Z G, Zhu J J, Yuan X L, et al. Investigation and analysis of

the natural regeneration of Larix olgensis in mountain regions of

eastern Liaoning Province, China [J]. Sci Silv Sin, 2007, 43(1):

42-49.

XA, REOR, 2/022, S AR INIX A T RA TR BT

¥ [7]. MolBl2#, 2007, 43(1): 42-49.

He Y B, Lu P Z, Zhu T. Causes for the formation of Dry-hot

Valleys in Hengduan Mountain-Yunnan Plateau [J]. Resour Sci,

2000, 22(5): 69-72.

RIS, FIRERE, ASY. MR 1L - R v ST AT T i AL B

7% [J]. BEWFAR, 2000, 22(5): 69-72.

Yang Y F, Zhu L. Pattern of a seed dispersal of Hordeum

brevisubulatum on alkalized meadow in the Songnen Plain of

China [J]. Acta Bot Sin, 1994, 36(8): 636-644.

AR, HUE. FAMICE IR A ) B K 22 B A% )R (1]

HIPHFAR, 1994, 36(8): 636-644.

Ford R H, Sharik T L, Feret P P. Seed dispersal of the

endangered Virginia round-leaf birch (Berula uber) [J]. For Ecol

Manag, 1983, 6(2): 115-128.

Lavorel S, Debussche M, Lebreton J D, et al. Seasonal patterns

in the seed bank of Mediterranean old-fields [J]. Oikos, 1993,

67(1): 114-128.

Zhang Y B, Li J] W, Zhang H, et al. Spatiotemporal patterns of

seed dispersal in Populus euphratica [J]. Acta Ecol Sin, 2005,

25(8): 1994-2000.

TRTDL, AR, KR, . W R T R 2
HEAEH], 2005, 25(8): 1994-2000.

S AR [

Dalling J W, Brown T A. Long-term persistence of pioneer
species in tropical rain forest soil seed banks [J]. Amer Nat,
2009, 173(4): 531-535.

Yan Q, Zhu J, Zhang J, et al. Spatial distribution pattern of
soil seed bank in canopy gaps of various sizes in temperate
secondary forests, Northeast China [J]. Plant Soil, 2010, 329(1):
469-480.

Shang Z H, Ren G H, Long R J. Review of soil seed bank
studies: Size, pattern and impacting factors [J]. Acta Pratacul
Sin, 2009, 18(1): 144-154.

i (5B, ALIEAR, e, R TR Gh—— ML A%
JR MR R (7], Flka#4, 2009, 18(1): 144-154.





