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FRA EAR D & KB
Chriifll Kbk 5 228 B B8 m T TR XM A S 5 AR B SRS, 58 AR5 830052)

HE 8 E SRR SR & 25 K I AP R K Lz A2 (Picea schrenkiana Fisch. et Mey. ) 3 2K (101—120a ) FIAL 2K (121—
160a)2004—2011 4F- (8a) t- e —F FEYIFI AL AL | Ff 125 BE B9 AT B A8 Ak FIAS [ 1] b 4T B 1= 398 b —F P22 4 ol 4 A0 B0 AR AL 0B AT T 49
Mo ZERFM . (1) LR P P L8 & S thFh TR 87 i, 008 29 B 70 &, o Fe ARFpFAEY) 2 b, TEAFDFAEY) 2 Fh,
AT FAEY) 83 T, RN P RAAE Wy R 8 IR TR A RN B 58 AR Ay IR F PR E A P 6 i
(2) HHEFpFPEFD 72 B AP RIL B R F 5 BEAEAE B R AERRAS 3l BN HA [R5 5 38 fh 1 e R 72 B Bk (2009 4F)
59 (953.75+66. 12) Ki/m? , /N (2008 4F ) {H 4 (186. 50+20. 37 ) Ki/m? , Hi i K 1L = A2 1% B 5 125 (2006 4F) 353 (584. 50+
53.58) Ki/m’ , Al (2005 4F) (A (0. 25+0.26) $ii/m’ 5 (3) K 1Lz F2 PR L HEFh T 4 47 B [ 49 Fh 28 18 A9 AH L1 R 157 , Czekanowski
ARBL R BB 0. 344, B 7] 58 47 B A 484 0 22 Bl /N—384 R —Usi /N AR fb a3, R Ll 2 AZ b - S 22 0 200 1l A e
AR ME2E A BR IR A 22 20K , W Ah A A O AR U HE AT, B e v KL = A Fh 2 B £ B2 HAhF R BRI —E R I m A2 45
SRR RZ I JE R WA SR PR AR R AR AR T R K L AR BRI R S RN AT R 4 B AR R 2R ARk Al

KEE RIS LR TR YR AL B 725 5 s ORI AR DI 5 4R B AR Ak

Interannual variation of soil seed bank in Picea schrenkiana forest in the central

part of the Tianshan Mountains

LI Huadong, PAN Cunde”, WANG Bing, ZHANG Guolin

College of Forestry and Horticulture, Xinjiang Agricultural University, Key Laboratory of Forestry Ecology and Industry Technology in Arid Region, Education
Department of Xinjiang , Urumgi 830052, China

Abstract: Species composition, inter-annual variations of seed density, similarities at different intervals of the species
composition in soil seed bank were examined using germination method in the P. schrenkiana near mature forest (101—
120a) and mature forest (121—160a) from 2004 to 2011. Total 87 species which belonged to 29 families and 70 genera
were identified from soil seed bank. Among them, 2 kinds of tree plants, 2 kinds of shrub plants, and 83 kinds of herb
plants were concluded. Additionally, the density of herb seeds in soil seed bank was far greater than that of woody. There
were only 6 constant species among 8 sampling years of soil seed bank. There was a huge inter-annual variation which was
not synchronous in the seed density of soil seed bank and the seed density of P. schrenkiana. The maximum value of density
of soil seed bank which appearing in 2009 was (953.75 + 66. 12) seeds/m’, and the minimum value in 2008 was
(186.50+20.37) seeds/m’. The highest value of seed density of P. schrenkiana reached to (584.50+53.58) seeds/m’ in
2006, while the lowest was only (0.25+0.26) seeds/m” in 2005. Inter-annual variations of species composition in soil
seed bank of P. schrenkiana forest had not the similarity. The average of Czekanowski similarity coefficient was 0. 344,

which showed decrease- increase-decrease trend with the increase of the year’ s intervals. Species composition and seed
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density in soil seed bank of P. schrenkiana was not consistency, the differences between inter-annuals were significant , the
similarity of species composition was not high. The seed density of P. schrenkiana in soil seed bank which changed in
discontinuous was mainly influenced by the production of seed harvests at the year before. The research of inter-annual
variation of the soil seed bank could provide scientific basis for forest regeneration, restoration and sustainable management

in the Tianshan Mountains.

Key Words: Picea schrenkiana forest. ; soil seed bank; species composition; seed density; species similarity; inter-

annual variation

BT RATAE T R R 4 AT AR BN SRR T A A R VAR ST RE
EL R TER B i R PR AR R TR R i A S R R I RE A JE b, SR EL
HBEHLYE , (o HTE A - e AR Rl 2 | 8 B K/ AR AE 2T AR BR AR AR | B Rh 1 i sh S AR fk
S A AR O —  FER AR X W Fh AL SE T B A AR E, R, T4
TR TR A, AT TR TR AR 7 TR A DA SRR T & A AR, A B TR O R A AR
B AR SR T S AR — AN 5 8, AR TR 27 A ) 4 453 LA AN [ B4 R 4 ol 2
BARAE 0T HL A SR 12 A TR AN 2 s ) f A A B | 2 4 5 S R KR ] LU 7S R AR T I KN AR B
ARART R P Ak R R AT T T, 22 SR A A | TRIT SR AR A A el = X+
BERp - PEsh 7S B B E K i gr

KINZHZ (Picea schrenkiana Fisch. et Mey ) MR R 111 L A5 3 22 19 My M BRMORE B, A BRR 1 T 22 4 A
B ARARAE S RGP AR SR B e N A S R G A A R X KR ) TR 5 A AN T SR ) B AR
M WFFE R L AR R PR A AR BRAS L, ASAN AT DA i i AR Bl 6 b T i A DL Rl R A
RO AR A B0, 1T E M AR R A A R R A EE NS EME . BN RILEEA L
SR 122 5 4 2 B R HL e TS [A) A0 A T RIR T 4E S K Ll 25 A AR - ST ) i e R L S ) A A )
WA S HGE B A SR PR AEBR AR A AT AE . I e E RURAE SR A AR AR R L
RINAAZI A (101—120 a) FISAMR(121—160 a)2004—2011 4F (ZELE 8 a) L IR 5 FEY) RO N T 1%
JEE AR B A AR RN A [+ [ B 4 PR - 38R 7 PR R AL AR PR REA T T 4007, B FEER A T i K1l = 2 R b7
JEE (R PR B o % B A PR AR AR RRAIE | LA OA R L R %) B ek 52 RN o] R 2 B R IR 2 AR i
1 MRXBARBR

AHIFGE - e Fh T PR F B RO 2= I MG RIS AT, il K252 2 bR (43°16'—43°26
N;86°46'—87°00" E ) {ii FHrii K ILALRE &Ry S i) Ll ARIX 2 FHEKEZ) 600 mm,5—8 H K ZE
oK 2 b 4R 60% 7 A AR AHRREEZY N 65% s H- VIR 3 °C .7 A6y PR EEZ) S 14 °C 48 H BOCT
1300 h, JCFE I 140 d, Hb3AEE s AUk, HOBUIRIBCA RIZL, 3 B 2 7F 10°0—40° , FRARFEZ A fEd ALy
Jedl, LAk SER K I AZaiMoh 3 KR H 30 8 s ek
2 HRAZE
2.1 RMERP TR

FRAE F 1 s K Ll = AZ AR BT A IR DL, T 2004 4F 4 A 26 H e fA Ol 2SS bidg 2 .3 4 MR
I = AZARAEAR T MBS VEIOF RS 5 JRBEERZ (R 1) o 7E LI TR RIE R EZ R, e B
FAREFE N R T, W TC R KR B F 4 A T80, RO BB P B A oA Ak, B SR [ E AR E 100 m, 55
IF] B 14 S 20 A TS Rh 7 2R [ G SRR A SRAE A K/ 80emx80em , H KL 5 NI AR B — 3, 5 &l e ek 4kt
B [ 2 RFE AL 100 1>, 2004—2011 4FI%4E 8 a THH4FE 4 H N AJ7ERNE RAE AR AHAEE S 7 2ORE 20 cm
%20 emx10cm +3EFp 1 4 £ ,%@*%%%E@%ﬁﬁkuﬁgﬁgo
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Table 1 Basic situation of the fixed sample lines

LS 95 EIR i e Berm) SRR V-2 M As SRR
Plot Altitude C dx L Slope Aspect Mean age Mean DHB Mean tree
n nsi1

No. /m anopy denstty /(°) /(°) /a /em height/m

| 2205 0.45 12 N 145 30.0 21.9

I} 1810 0.60 36 NW 103 23.8 17.0

I 1930 0.49 15 N 125 27.6 23.3

v 2200 0.58 10 N 131 31.8 24.2

Vv 1800 0.59 29 NE 105 22.5 20.0

2.2 TEERhT YR R T RCR S E

Tl PR o B TR0 S SR T R o N SR A 1 IR 1 A A BB ARG 2 40 emx40 cmX
7 em B W A (B HEEM BN R OB A5 3—4 em B, B B — MR, iCE 7E H OB IR
B GERFFIR . AERh i A AR b WX HEA T e 7K, DABA R B0 i & BT 5 78 /2 197K 43, I DR FEE S 1Y
T SO R A A RS B ROULEE 1 IR, IC s 4l B AR RIS | O X & S8 10 sk i 4l B EA T 4R B
X TR I O S E v Bk BB REAS S O 1k B IR R N FE IO R AR P 4 D B e A O,
] 25 5 T R I B R AR 228 120 d
2.3 Hdmib
2.3.1 LSRR TR

IR R R CRL/m®) Sy IR PR AR K B BSR LA R AR AR (20 emx20 em)
2.3.2 IR T YRR IR

ARV Ay (8] 4 3 A7 E W Rl AR AL B 16 FH Czekanowski AR Z % :

CC=2a/(2a +b +c)

K, CC AU REL o RITEITA ARGy T IERD AT WFEL b, ¢ 535 BT BSR40y
THER TS A A R IR,

KRR J5 2253 BT (one-way ANOVA ) Fllfie/INib 3 22 595 (LSD ) FUBCAR B[R] (Y - S8 b 25 1 22 S 1k
3 HBRE5SH
3.1 Rl AR LR PR 20 1 S AR PRk

2004—2011 4352 8 a REMIK I AR AR T 15 T FE I A 45 i Ap 7484 87 b, 70 29 #1170
J&, H i #8 B (Pinaceae ) . % B} ( Compositae ) | i 7% F} ( Rosaceae ) . B B Fl ( Ranunculaceae ) . 22 F}
( Chenopodiaceae) . 5B} Leguminosae )6 BHA 47 i, by 3 M+ R T AE P P FEUT) 54. 0% , 45 RFEAR
1 R TR TAE DR B 53 590 12004 4 28 Ff,2005 4F 39 Fi,2006 4 15 Ff,2007 4 14 Fh,2008 4 15
Fift,2009 45 37 Fft,2010 4F 34 F1,2011 4F- 36 Fir, 8 a Hit-% FhFAEYIFN ¥ K414 20 838 Bk, 4 RAEAE
3 1S Fh 7 PERD TR & AL IR (% ) S HoRh 793 B ChL/m?® ) W3R 2, TEARAFAE (D L IERh 7 e rp 2y Hh 3
RO FR A A FAE 6 Fl, 433 KIL A2 (P, schrenkiana) 54T 58 2F- £ J1 ( Aegopodium tadshikorum) HEVE
IR B2 (Stellaria soongarica) A8 7 LI BE ( Galium boreale) . K Wi 5 15 ( Cicerbita azurea) ¥k 2F 2 ( Polygonum
viviparum) , M-3R FEFD ALY A TG RUORF | 2004—2011 4F +3EFl 72 i 7x JEARAEYIFE N B — BR T
TE 2010 4FE8 K28 BT AKRFI K I =42 R IIHE ( Betula tianschanica ) FIE AR Fh B2 I /INBE ( Berberis heteropoda) .
KINAEMK ( Sorbus tianschanica ) Hb , FoAx 25 R ALy W A %5 58 W B R A AR W AU K10 ZRARTE 75 B R ADoK 1L
Pay 8
3.2 RINEAZAR S 1 Pefh 5 %5 B S OHARBRE fk

2004—2011 4ER I AR TR 1 PR 00 F A 125 T RN b 7 B rh RIS AP 2% B g R
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Fig.1 Seed densities in soil seed bank from 2004 to 2011 in P. schrenkiana forest and P. schrenkiana

B A b B M RPN PRIELR 22 KT PR R R 22 3 W UE 3 (P<0.01) /N FRERRIR R 252 .35 (P<0.05)

3.3 AFRFBERRR L= AZ AR R PR PR S AR L

3 1 X - SRR W R A A T IR 2RGE T, 45 AE O3 1] e R T A AR R0 S A AR, (E A ] A ) A
FAE—E 2 (F3) . MU REURE IAED 9 2009 4E 5 2010 4F, 355 0. 450 ; FHAL I 2R 50 IR 4R Ky
2007 4E5 2011 4F AR 0. 242, T SRRy 22 8] () = 58P 7 2 Tl 745 40 ) Pl AH DL R 2T 0. 242—
0. 450 Z i) , FE IR AN [ ] B AF B (9 0 A AR AL RO — 2 B sl ik . B3RP T 8 N SRAE A0 A AF B 1]
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R3 RWEH(2004—2011 4F) T HFHFEMFHEMUERHEL

Table 3 Variation of similarity coefficient of P. schrenkiana forest in soil seed bank from 2004 to 2011

A5 Years 2004 2005 2006 2007 2008 2009 2010 2011
2004 1
2005 0.306 1
2006 0.317 0.267 1
2007 0.300 0.289 0.326 1
2008 0.271 0.267 0.318 0.356 1
2009 0.301 0.280 0.278 0.261 0.316 1
2010 0.295 0.275 0.269 0.273 0.329 0.450 1
2011 0.289 0.296 0.282 0.242 0.320 0.397 0.386 1
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B2 LHEMTERERENDHEEREL Fig. 3 Inter-annual variation of seed bank densities of herb
Fig.2 Inter-annual variation of herb species in soil seed bank of species in soil seed bank of P. schrenkiana forest

P. schrenkiana forest
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