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BB BT B b R (B 05 BR B AR 1 I, R TR R A B SRR e SR B SRR A I i 6 B
11 #} 16 Ff, Hodr 7 Fhh i BUE R+ ; M b 300 e o it 95% DA L A Fh—F 4k 15 3 il 8 s i iz 28 il Ak e ke
S, AN [ A4 T3 AL BT 6 0 3 ) 0l £ 33 Y80 3 R 5 /NP BR (Apodemus sylvaticus ) ¥s BT IS ™ 8, HIAHESE 50 o N TP 45
MR R I BIAERAE 90% 2247 , M B ( Sciurotamias davidianus ) FI/NKUE R A F E M & . BFF8H A9 KON 1L F 4L
HET 2015 41 2016 443 BHE —A LT 5 ARFN 7 Bk, X BA R B0LL FLEF WA AE Y MU AR 7R AR BB, 4l 2 B A K FE B
JRE, SA% R Hr B RTE 0—0.6 m B FETS BBl N 2 BEHLAS 4 s 7E>0.6 m ROEE R R/, B Il LA 4 i 78 /BRI LS /¢
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Role of animals in the natural population regeneration of Pinus dabeshanensis

SU Changxiang,ZHONG Zhifang, LU Changhu *

Co-Innovation Center for Sustainable Forestry in Southern China, College of Biology and the Environment, Nanjing Forestry University, Nanjing
210037, China

Abstract: Pinus dabeshanensis is listed as a national second-class protected wild plant species. Because of its rarity and
narrow distribution, regeneration of its population is difficult. To determine the role of animals in natural population
regeneration of P. dabeshanensis and causes of difficulties with natural regeneration of a P. dabeshanensis population, we
studied P. dabeshanensis cone and seed traits, seed rain and soil seed banks, seed predation and removal by animals,
spatial distribution patterns of seedlings and their relationships with the distribution of rat nests in the Ta—pieh Mountains,
Yuexi County, Anhui Province during the period from November to December in the years 2015 and 2016. The results
showed that P. dabeshanensis possessed a high rate of seed abortion, and cones grown on a sunny slope were better
developed than those grown on a shady slope. We did not find seed rain or soil seed banks during seed maturation. Sixteen
species of animals, belonging to 11 families and 6 orders, visited trees and cones. Seven species were identified as seed
predators. A ground seed placement experiment showed that more than 95% of the seeds were preyed upon or removed to
other places to be preyed upon or stored. The fates of P. dabeshanensis seeds among different placement locations were not

significantly different. Apodemus sylvaticus was a good pilferer in our experiment; the seed discovery and storage rate was
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about 90% on the first night. Two species of rodents, Sciurotamias davidianus and A. sylvaticus, were the main seed
predators. At the study site, we found 5 established seedlings in 2015 and 7 established seedlings in 2016. This indicated
that there is a natural regeneration in the local area. The seedings mostly established around the seed tree independently, in
a random distribution within 0—0.6 m and a clumped distribution at distances over 0.6 m. The natural regeneration pattern of
P. dabeshanensis seedlings was affected by the location of A. sylvaticus nests, and the seedings established for the most part
near the nests of A. sylvaticus. In summary, A. sylvaticus may be a seed disperser, and P. dabeshanensis seed predation and

removal by rodents could affect P. dabeshanensis natural population regeneration.

Key Words: Pinus dabeshanensis; seed; animal; predation and removal; distribution pattern; population regeneration

SERR LA 110 RFPAAE (Pinus ) FEH) ", 40K 2 HO0 B P WS RUEAR AT AN 0 20 R Fhin
JE RN BRI Fh—F-1R10 , Jo 5 25 D RE A 3 | sk A a5 il P 5 5 40 sk T B AN 2
BT AR, FEAKEE WA AR . SRR i B A R 10 £ B I R R R i i
#% (synzoochory ) , HLIF B AT 052 4, EEAUSR SN W) FHR EPEAEYI R T B Fh 1Az | HRBCLE I LA K
UK T2 B 5 — RN T B P o SR oA ol T BB, A L2 R A DAL 4%
N AN I H] 8 , 329 F B2 4 (Pinus albicaulis ) 35 24K 55 0 M 2 4 ( Nucifraga columbiana ) £1 B8 ( Sitta
canadensis) ZINN B Tamiasciuris hudsonicus ) FAE F ( Eutamias sibiricus) %5 4 Tl 4% e E AL
HIZL A ( Pinus koraiensis ) # T J& Z R sh W1 19 & ¥, Ho b 2 Y ( Nucifraga caryocatactes ) | # B ( Sciurius
europaeus) A€ BRI 1Y ( Sitta europaea) AW BT R, B HFEE IR FAEREE T 481U ( Pinus armandii)
AR G U Sh A R AT R A%

KANLFEHS (Pinus dabeshanensis) , HFAFHA B # TR A, J& 3% FBUAE A LA K Fh 7SR AA 2 —1° ) 3k
FEURAAT B, R IR I A R0 B A B 7 A3 A1 T e SRT8 =48 S8 A R L X, G2 B0 6 v Bl 41
R A2 AT E AR R B R LU LB TR T ORI RE SR b oA i, e SEHT IR M, © 980870 O R 8 — 90 AR AP
AR, BEXF IO LB RA RAR SO 1 0 B0, H T C A B W50 AT o3 B« 45 SERERRZE DL, 5500 38
TRV BRI P AL SREAR U R R, RGN R ZE SRR e 5 e A L T
HIARAERE " LT 5 RANIL HEAR ISR L IR EZ 0N S 2 & MR BRI APl 2 928
ANV A S Y B G B4 (Sus scrofa) SESHTEAR P IBCE SR ER AR, D6 B I 2 BE0R R0 1L T BFFA Y
2 A R HBEZ R T R LR B SRR BRI SRR ST AR T AR 2 I R H3h A e R AR
BEHhRME S R AN

H TR L LA FARR IO, PR a] fE s i B SR SRR TR . A SCLU R BUE YR
FI TGN FLETFATRIRFIRE A TR G ARIE AR )8 (1) O Ll T EE A 45 S 0 LA S BRER b7 o 2
fif7 2 DLB AR T HEA IR 7 (2) IR TR Sh W A kel BRLE S 4y BA 1L 0 15 1%
YEHT? (3) WF5E MR Ll T BT A e 2 75 B A R0 R AR 4 v S BT sh W e B v o 7 i 3 o 24 2
T A ERESE S8 i H R AR A 1 i S

1 ARMEHARTE

1.1 BR5eHL A A

5 b 57 T 22 38 22 PR Tl - v B30T P61 B R Tl A 5% P9 K 94 (116°5727.6" —116°5742" E,30°49715.6" —
30°49'33.5" N) , i Ab A Wil Ll Bk Hb , HE 4K 1050—1200 m, L3 BE , 52 FAR M B K A A Sk i, F5 4
S 1L b AR RN 1L AR, DAL AR R 3 BT A , pH (E R 5—5.5, K 38 J@ b I Aty oK i 784 3k iz 1
T2 XA B IR TR, L Z IR, & F 9808 HLA LR A0 LU SRR AE , 4R 2SR 14—15°C; TR WA N
210 d; FRHEEFETN  4EFE/K i 1200—1400 mm ; AHRHEEE#B T 769% "
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WFFE b2 B R L TS R R 1) RARFIE AL vh 7 A b, FARBIEE R AR I3 A0 T T R ZS AR, PR AE TR A
B IS ( Pinus taiwanensis ) | 55 W5 ML ( Quercus serrata) . 5 % ( Castanea seguinii) . kI 5 ¥ ( Bothrocaryum
controversum) WL ZT ( Rhododendron simsii) i LI £ ( Rhododendron mariesii) 1At VU # 4E ( Dendrobenthamia
hupehensis ) 55 ; MK FHEAR)Z FEEAG /Il ( Hydrangea umbellata) (1145 ( Lindera reflexa) 3% %% ( Smilax china) DX
KR TR AR ZAE YR D | FEUARARBEF T 5 ( Deyeuxia arundinacea) K AKF( Oplismentls
undulatifolius ) JE 5 (Arthraxon hispidus ) XI5 5B T8 M5 5 ( Carex siderosticta) e
1.2 BORFIFTHRAE

2015 4F 11 ] _EAPRAEWFTEH I L FUEAR KR | MRS S B H 55 R A 1 645,646,648 660 1T
PRBEREAE S E BRSO, 5 7 B ARl Jay %o AR 1 73 A7 R 1 B9 26 DR S3 LL T BT AR R R AT 9 5, AR BF 9T
KPS ), Fr e B 40 5 BE 10 m 2247 B JRAR 45 SEMA Hh RERY 645 646 AR KT II3AL , S ZR B, B
A b 37 FE AV 2 5 B 660 TRAE A T BRIEAL , g A U3 1), b 48 1L, A | BR AR SR A MEEE R R, D)
Hb, T RBINL TS 28 A T RASOR LA AL, BAS S5 SRR A 2D | B 22 b B Ui 2 BE A | 356 B AT R4 B
B 648 , Ay UL ) AEIZ AN Ry BELE , AF] T ERRRA

FRIEAS [ BER 45 218 L LA SR S MEFE AR ], BER 645 SRAE 10 BOKA (n=10) ,646 R4E 18 HIEKR (n=
18) ,648 KA 2 MEKH (n=2),660 K4 5 MERE (n=5) , iICRHERE B R B 5 FAEO, BIT1R17
D RAR BRI HAR, Zr B K D0 T DUk A D 10 SR EOR i A 145, i Excel 11
Sy

PR = (P TR Fh 1550 / Fh %0} 100%

1.3 Fhrmy s R

T 2016 4F 10—11 HHEATH 7 M L2 R 7RI A, 10 H R0 1L OB AR BRI Bl 1 B, 73 51 645
646 666,667 PURR LA T Fl N (DU BREER 1245 4 T B AR P G240 45 S 30K, b TR ) & A i 2 4
1 mx1 m [ HIFF RIS, A e A, PR B4R 3 mm, T DU £ 45 52 B A A8 AT /K SF- 1
TG ER 3R ) T S IR, S ML B2 1 m, DAB) 1R BERIR . 10—11 J rpap ], B3R 5 RMEEIC = Fh
TRV

11 F ) AT R IR R A, 7R VO R B T 7 X R R A T 0—5,5—10,10—15 m {5 Fil B Bk
BU5 20 emx20 em /METS 2t 60 AN/IMET . BERR S d WA/ IMETT BEAETE R R T 52 0—10
em U N BIZh, W8 SOOI T AR TN D s B O, 2T 3 R A
1.4 ViR ghyihk

MRS SR BOR HA TULI Y 645,646 667 —FREFRAE G ULINXT S , T 2015 4F 11—12 A 2016 4F 10—
113 U B3 55 ( Bosma7x50ZCY ) X AL T A REAR B HLR I WL, 0 SR VT s i Ah 2k o IR
F1 AR B AT 10 IR RARMAL (6:30—17:00) . [RIF, X5 WF58 b BEAL BE R A Bl AT B B8, 7 e %
TP WG4 Sh VIR IF AR IR, A B A SCSCIR I E U7 S HUARE AR, 20 A R0 1L FLEE AR BROR K1 BiAl i 0 o
1.5 T 4285 S e B S S

T 2016 4F 10—11 F 4y BBt 98 sUR B N LU T AR, SEATHR S0 B 667 A Ak [ 4
RETEHIIX B 666 A2 AL BASERE X BIRY 648 Az (AR BRI 75 5 DX L KRR 648 b3 AE BRI B A IX 4 A4
b VBN BRI R A, SRR, T 1300 25 —14:00 #7E 4 AR HIEE L 10,20,30,40,50,100,150
200 FiFPF- (4 n=4) 3k 32 R (1) 8, R MEERN o8 5 Y IIE MR B0,

FE S50 J 01, ASEADL BRI S L  SE 30, BR IR AR AR TS B 667 (B3 ) Fil 648 (FHIE ) BT 10 m Y851 P 4351 B AL
TEH 2 ARG A, B SR N I 4 R S B S A 1 AR A AR I, B 2R Sl H ] BRI R S i A 7 )
BOR BZAEA HE 0 AOR, IR AT 10 $8, B TRERRE BRI AT 20 YKHIEG (n=20) , B R W8I 142 5 o5 o 5 A 12 L TH
FAF LI %
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SCUG TR, 7E RS RS AR 0.8—1 m AN £ AN AL ( RECON HS200 RT1017R) , SR £ 5 i A 1
ARG O, T B il S Sl B ] 5—15 s ANAE U H ISR, 10 SRICE sh A2 BB (R 464 2L

fdi 1 SPSS 19.0 AbBETFH R0 M7 52 50 i , IR FH SR 3R 7 22 53 BT (one-way ANOVA ) i#E 47 A [] #22 ik
222 S A, A KR E Y «=0.05,
1.6 4l 2 [ 50 A Jmy B BRER 404 5 2 MR 5k

T LI R RS RIRFIIERL /N, 43 A0 20, TR 5T b b S B Kty R A A | B 14 25 [B] 93 A R AE- 5 SO AP EDE
FEANIE BR FAL G0 A U AE vk A7 R A, DRI SR ORI 9 DX 33 PN 4 1T I A, 2015 4F 11—12 XS A5 i s
N (CHO B ERARBR 116°0533.94" F,30°49'28.91" N, i 58 b T FLZY 4.2 hm? ) A KB 1L LB AP I 2 530
SFH M RS (DBH) 5585040 , ] GPS(GARMIN 62 ) SRR AR, T 2016 4F 10—12 A K T4
TR, 0 SRz A R S ARSI B0, X AF 5 s T PN 1 BRI b A48 5, (6 GPS AR 7O 1
AEFRIFIESE

BT LIRS SRR RN B LW (AR P03 25 05 ik 8200 48 A K L T BT A b BE AR SR AE B M A2 R~
DBH<2 cm WAL R HIIL T A4 . SR Ripley’s K pR%L Xt 2015 4FRAE RN BIEHAT M, % 0K
AT SR AEAS )2 [B) RUBE R L FL BT RA ST B 9 25 8] 43 A A% S | IR LRI RE 25 #4457 45, Ripley’s K BT
v W/

o=[A53 L
' n’ oW T

A RS n B R UB (R A RER) R R Z I BE BS 2 w, <G B T (uy) = 1, uy =)
B0 (uy)= 03 W RLAL i LG u, PR BT FE TR A iy H ]

N T LI R T 2258 1, Besag $2HFH L, BREORICES K, pREL ) Ha b5 A0 .

K(f)

L.,= |— -r
(r) o

ML= 00 A Ra 58 EBEHL 24 L, <0 BF, S 251040524 L, >0 I, 4 i AR REOM i
H Monte—Carlo # LG KEE T8 I N uiliZk ( Envelope ) , BIVE {5 X [0] B E 25 (8] & & BEHL 4370 , FHBEHL
BN — 4 a5 O AR B (L, X — A r 8, TF58 L (8, B R, 2 A o — oo R 0k 38 2 St o 1 Tk
B, 99% EAFKFBIERECH 100 W, SEPR AR T EAS B R A R RN 8918 L, fE R WEINE

I r VR AR AR, Al LRV MY AR BRI L, B S R AR A e/ MEL 43 50 R B R A3 2% 14 AR B A, 5
L, fEAEEAF DX R) b7, W2 7R S AR RS A0 b S 5 A B A5 DX E] P, DO 3R 7R S BEAIL A A% JRy s 4 L, (EAE BAR X
6] 7, DR S 24 S RN G A 4 S

7E Ripley's K pRECHE G RE P ARPEA R R EEZOR /NREEERI 0.1 m SEATIHE LK 0.1 m, 3155 20
U RRPER B 2.5 m PEATH, K 2.5 m, 3155 11 R, @ ArcGIS 10.2 BEFT AR R () Ripley’s K bR
b, JF 2w th £

MR 2016 4E VA 3RAT 0 I L TG AL AR iC 5%, 8 AreGIS 10.2 23K 1L TLETFA LIy v 4341 4
P, I I8 A AR IO 5 b 9 el B B A L5 Z X e AT o

2 MIRER

2.1 BRREFTRHE
POk B SRR b b 1 25 SRR e (3R 1), B 660 BT A SRR L R R I — R & AT RAL 7, S R
IKH] 100% , BAS R BROR B AR A5 BRI | BAR RN T 5 S A B2 BT PR RRA 0 3R, ELBA
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F1 KANLREHBKREFHFHE

Table 1 Cone and seed characteristics of P. dabeshanensis

B4 G fir ' RRAER AR K R HRZ i p-ES
Seed tree nuber Location Decay proportion/%  Cone length /cm  Cone diameter/cm Seed output Empty/ %
645(n=10) 1% 90.0 10.11£1.33 5.08+0.13 31.70+3.49 96.3+2.5
646(n=18) PR3 100.0 10.09+0.23 5.21£0.11 30.55+4.75 82.2+4.8
660(n=5) 135 93.5 9.14+0.58 4.94+0.24 35.60+10.61 100.0+0
648(n=2) FH % 0 12.02+0.16 6.24+0.08 34.00£2.35 79.4+10

22 FpFW SRR

2016 4 10—11 J thvh) , B~ R0 I A S99 1], Sc 46 I LI B BB P (1 BROR 4 0, R R IR 1Y 5 B b -

TE 4 BREFRTT 60 AS/IREDT 3 58 RIERD 7 PR A b RTEARATAE T R I Se B 1 ATE 17 DREDT N & B
BRI RS e B TR RS TS YT, N OR R IR e
2.3 Vil sk

PR e SR B [ R Ll LA B Bk R i s 16 Fh(6 B 11 ) (3% 2) . BEMEHH & BUE BRI Sifn
TR 7, SBEIEMEZE (Eophona migratoria) 15 8T RN b FLEAAIAL b 487K 10 5 2] 5 HHCE R
BIRATR R WS ATy 5 BPAE AR Hh TS Sy A RA SR | 22 ] UL 3 1l i 5k 2P i R s W A i el 2
TN L T E AT T A& AT ( Pucrasia macrolopha ) VA FHE ( Phasianus colchicus ) i 21 5 Wy 21| Mg 0y |
LA A B RN TR AR AR T AR SCHRE " 5 R, A 15 IR A5 15 50 M0 ( Meles meles) 23 7EAR F EUE Ff T,
{EAR DB S LA E 5 R Fh T .

T3 AN RR IR SRR BOR T 10 SR R Wi tA S, A FA B ( Sciurotamias davidianus ) i E A 3 DX E— DL E]
HATYEMG UG 308, i/ NI B (Apodemus sylvaticus ) W J&ME——Fh A5k 10 I 2 s Tk B2, — 81
A MR Wiz Bvg s b Ah - LA AS BRI L TSR R AT A, O L BT A1 P TEAL FE &

AR R RO L BT P VS R PSS ( Garrulus glandarius ) BB AT, {H 2015—2016 Fi4FE
WG DA X I L LA ARD F A IR Wiz TR .

F2 KA FE AR SRR T 309 H R

Table 2 Mother tree and cone visiting animals species of P. dabeshanensis

2 Species Vil # Visiting location il4T 4 Visiting behaviors
B Sus scrofa b NI AT AR
T Meles meles PR T R ERR
BB Sciurotamias davidianus M T A WEERE AT P ks
/NIRIEEER Apodemus sylvaticus AT b HERR WERT ATz
AJX Pucrasia macrolopha PR H T BEmT
WEUHE Phasianus colchicus AT T LIS/
KBEK A Dendrocopos major AL (E2:/
L1 B4 Pycnonotus jocosus L3 18 BRI T
BEAS 4 B9 Hemixos castanonotus biop 53 = AR T
WA Garrulus glandarius L5 128 BRI T
LIWEWE B Urocissa erythrorhyncha 53 1 BB T
21 R4S Tarsiger cyanurus Wi 18 BB T
FESEIME RS Pomatorhinus ruficollis Wi 1 BB T
MR MEME Eophona migratoria g5 1R BT
K4 Parus major gy (2N
2L I AR IN4E Aegithalos concinnus WA 1Rk
* VAL
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2.4 MEFP AT

B8 R [l A2, IICLE AL, 2 28t Wl 145 sl 0 P 4 B RN | S [T R 5 A LU A P e
FAAER AR RSS2 5 (1.25+3.00) % . (6.04£5.40) % F1(92.71+5.56) % , T A5 25k 21 B8 4 % 4
A 5% , WHaRETRT 89% , 441 95% LA _F M T Bt & ulidfieiz | R LI FLATF B 75 AN [7] 442 0oRE K1
BT Wit S B (F, 5, = 1.071, P=0.411>0.05) FHE R (F,,,=0.468, P=0.848>0.05) Flffiiz %
(F,,,=0.569, P=0.774>0.05) ¥ o EHE 2 5 (£ 3) .

R3 TRBEMAHE KRS L AR F @ISR

Table 3 Fates of P. dabeshanensis seeds among different seed—placed numbers

BRI R EijipEs iz %
Seed-placed number Remaining( Mean+SE ) /% Predation ( Mean+SE) /% Removal ( Mean=SE) /%
10(n=4) 0 5.00+5.77 95.00+5.77
20(n=4) 2.50+5.00 2.50+5.00 95.00+5.77
30(n=4) 0 6.68+4.71 93.33+4.71
40(n=4) 1.25+£2.50 8.13+£2.39 90.63+4.27
50(n=4) 0.50+1.00 4.50+3.00 95.00+3.46
100(n=4) 0.75+0.96 8.25+10.14 91.00+10.13
150(n=4) 4.50+6.12 6.02+3.94 89.48+2.38
200(n=4) 5.00+0.58 7.25+£7.14 92.25+6.80
SBT3t Total (n=32) 1.25+3.00 6.04+5.40 92.71+5.56

ZEAMEBLE I 7R A SRS /N B AR 78 K B L AT AR I B a2 AP R BUE TS 3h i
HAOSR N 0543 IGSNFFEE S 1100 B, HE &6 8 15.20—18.00, HF il T K A #REE G2 L
B D TR RE AR R, IBERT 666 e XIEES A B, YA RA R A A LR Fie, &
SEEUCETRAF T A RE G FT B TR Fedb A TR, 5 A AR B, B M 1A 1, Z35 TR AP T,
PEE IR 7 24K B IR 2 A UK R A Rl 3B GE . /AR BRAY B S S R 19.:00—24
00, X T T PR X BRI FEAR A, FEXF R A B 7 25 A BRI, /NPt R i B s th 2 X b 7
TR E W2 , B RS R T8 iz o 1k

RV 15 25 S o S A S AT R B AT R i e B E R FERR R A A R B
W B I G, 3 4 T DUE 4I5S 00 & BRI AR 38 31 909% LA L, BIREBER BRI, #1119
B AR SAGE 2245 51 (11.25+23.99) % 1 ( 88.75+23.99) % , 75T A FHHEL S2 56 15, KT IAT e RIE i b 7k
BUE . A0, 20 AL W I 5 7, LG A 42 R G 8 2 /N A o 3

R4 HBEHMTHGE

Table 4 Fates of buried P. dabeshanensis seeds

G B e i 3¢ K
Seed tree nuber Remaining( Mean+SE) /%  Predation ( Mean+SE) /% Removal ( Mean=SE) /% Finding%
667(n=20) 15.00+£30.78 0.00 85.00+30.78 90
648(n=20) 7.50+£14.28 0.00 92.50+14.28 100
ST Total (n=40) 11.25+£23.99 0.00 88.75+23.99

2.5 4y as (B A Jas B/ NG BRSO A 5 2 ARSI

M 2015 AEAIFTE MR L T FARER K 4 B Bk 0 AR (P 1), O TUEH AR RS 22k (REA 644
PRI ol R v DX, ARV, HERR ) L 2 42 Wk MRS 4 il AR A IO 3, 2 BRI 7 i F) R0 L AT A
2T 2015 4FH1 2016 AFBE— AR AR 5 BRAN T Bk BRSE A BR, 4w o O 4 £ 75 B A AR L6 A=, I A
Sy IR A Rk 4y v SR AR AE — s Y RN, (BB 3 T AN AR o
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FER INRUEE RSB LA AR LI 10 sk Ry o3 B 245
R (E2) , WINRE B&, Kol HEF A4 7E 0.
1—0.6 m i Bl 2 FEMLA> A, 7 0.6—2.0 m i Bl S R 4
A (B 2A) s WRREE B &, K500 A FA &) i 7E 2.
5—27.5 m JEHEY R RE A (K 2B) . L5 LRIk, Kl
W AT A S TE 0—0.6 m R 8 [l P S BB L2 5 76>
0.6 m REJEH I 2 RE

T LT AMHEMLE I LA K S s B Ao Hh s
2 B R /NI B < Nl BT 1 A3 A e
ANRAE BRSO AR R (8] 3) |, XA 54 oy
ATAEAE— S BAR DG | 8 X R A A S AP e A B

\@“ 1080

30°4930"N

3 e

30°49"27"

\\QDQ
O % 0, 2|5km

116°05'33" 116°05'36"E

31 BRI R A SR e B R B
L TR BRI % 5 i MR A A e, K

L) AR I 3 e i, A Fi fff?ﬁﬁ“ﬁ‘ﬁﬁfﬁ“

BEVETEAE AL LL L, ANV 22 1) AR R A5 A A 3

BRSO | 5SS L 2 M R R B 22 5 WA AR FR R T 2 R A 22 AT 5 24 S A 5 T HLRh

SR

o A B
gl 30
Do MEE T o5
7 e N PO 25 LT e e
oL =X ] s el e ’ g
K 20 K ....,,."' L T e -
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I AL sF oo Tt
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Fig.2 Point pattern analysis for the seedings of P. dabeshanensis in the two scales
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Fig.3  The thermodynamic diagram of the seedings of

P. dabeshanensis
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