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Abstract. Magnolia sieboldiiis placed in the third class in rank of key species for conservation
in China. To determine their living status, reproductive potential, ecological countermeasures
and provide a theoretical basis for the conservation of this endangered plant, this paper studies
the species’ dynamics and reproductive strategy of the endangered plant in four sampling
sites using age class, fecundity schedule and reproductive value. The results showed that.
(1) Magnolia sieboldii seedlings were less (8. 8 —12. 3 individual/100 m?) , while the number
of middle aged individuals (12.0 —15.0 individual /100 m?) was more than other plants.
{2) The population fecundities were low and differed in the four plots , with the lowest fecundity
{(177.0 seed/individual} in better habitat and the highest (218. 3 seed/individual} in poor
habitat. {3) The maximum reproductive value increased with decreasing stability of the
community,, which often led to Magnolia sieboldii reaching maximum reproductive stage in
poor habitat at the shortest time. (4) Ecological countermeasures of Magnolia sieboldii showed
mainly the k-strategy characteristics, but in less stable community the reproductive parameters
were greatly changed, showing an r-strategy characteristics. (5) Altitude, slope aspect,
canopy density, and percentage of exposed rock, significantly affected the reproductive index
of Magnolia sieboldii. Stepwise regression analysis showed that multiple linear relationships
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appeared between reproductive index of Magnolia sieboldii and environment factors, removed

the moisture content of soil and litter layer.
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Table 1 Envirohment survey in Magnofia sieboldii
plantations in Oct 2010

ERi =¥E
Yujng Peak  Sanging Temple
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HEET
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Hr(m 1628 1705 1537 1521
BH spect BHSC R RO ERS
B onsty 055 08 071 0.67
LR o 18 18 13
ﬁeﬁﬁnﬁgﬁ ((Jf%eg(posed rock 14 3 12
fﬁﬁ&%ﬁf (om) 2 3 5 2

¥ O, Q2, Q3, Q4 HFR 4B, TR
Notes: 1, Q2, C8, Q4 representing 4 plots, respectively.
The same below.
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Fig.1 Size-class structure of Magnolia sisboldii population



156 ¥R EER

30 %

3 Z£R5%H

3.1 XELFENERER

=34 MR W R BRI R B
—e2H, QM FhXLEgERP(EBEER
8.8 /100 m?) , i Q2.Q3.Q4 £y %l i 4 %
& (11. 8 #7100 m?.,12. 3 #/100 m2.11. 5 #/
100 m?) . HHlE 1 750, 4 M gl g ik A A e
2>, 1. ViggMagR %, H 3 Mg MASR
HIEE 15 $R7100 m? 2247 , B MES>
3.2 XILHERERAAH

B RERY, =1 I K R MR R
A 7 em A IFIRIF B, A SRR A R
it FAFE SR R G A EL SR 0L, A< SCAR SR R AR L
RNEO~6ecm HMEBRHE D K,6ecm< I’ <
8cm,8cem<Il’ <10 cm, #E¥258, T EHRES
FEM R LA MR 6 MAR P F B R R E
SRR LA , SRR AR R A AE B B
FRER TP R(EER2),

B2 W, =35 1L K A B2 5% v B 8 |
FE—EAR, Q3 AW EERE R THMAmE
#h,Q1.Q2 Bifik. KiciEHW LR TETF 1Y
BB, B W A TR — AR,
Q1 #th Bk (165, 8 BL) , B3k W T H A8,
Wk Q2(136.1 ) ,Q3 B/, %y 134.3 i, 2l
LA FAE FEE A B, ELAR K R W 72 SRR
B EPFEFE RGP A R R AR (R, )
Q3 Bk, XY Q3 #ahe B8, s A K& dE
R, (BIRESE P KB W = f R B,
BENT Q1.Q4 bR =R &, 7T KL IEM
EFEER RN R, FEHEN Q1 K
$F , TR0 R 4 8 TS AR, RAc B
REFEEE NS AT, DR E B SR, 5
Y RFEE,

3.3 XIILHEREMEAH

FHREMARTEE V, BRI S AL S E A —
(R, LD I’ B(RKLESHBEAT ~
10 cm) {SSCRE N, Wi G 2218 N Be, BoRAEmfHE

F2 ARERIZEJREE.EW IR EAER
Table 2 Density, fertility and reproductive fithess of M. sieboldii seed tree in different squares

Heproédliliﬁf‘lndex Slzﬁass < @z @ Q4

I 68.0x4.2c 7.5+£2 4c 15.0+£3.6a 11.6+3.5b
m’ 2.4x0.8b 3.0x1.1b 6.0£2.1a 5.5+1.9a
| ' 2.2 £0.8¢ 29+1.0¢ 4.9 +1.8a 3.5+1.5b

U (4/100 m?) v 1.8.£0.4b 2.0£0.6b 3.6:2.3a 3.0%1.2a

Denslty of seed trees

(Inlvidual’1 00 m2) i 1.7 £0.4¢ 1.8+0.5¢ 3.5+1.8a 2.7+1.3b
w’ 1.5 £0.4¢ 0.8 £0.4d 3.3+1.2a 1.6+0.8b
w 0.0 £0.0b 0.2+0.2b 1.8x1.1a 1.6£0.7a
Total 15.1 £5.4¢ 18.1 £7.7¢ 38.6 +8.0a 29.4+8.4b
n 27.0+£42.5b 13.7 £43.7c 23.9 +£95.0b 28.7+127.1a
I i 134.1 +81.1b 74.1 £76.0d 107.8 £147.0¢ 191.8+354.0a
| 191.5 =101.3¢ 262.2 :247 1a 194.8 £318.9¢ 246. 2 +413.6b

EFH v’ 206.3 +92.4d 245.6 +223.3¢ 399.3 +645.9a 374.5+£522.7b

Fertiity (&, ) i 466.1 +150. 8a 367.2 £255.9b 377.8 +485.2¢ 365.7 +471.4b
w’ 284.8 +213.1a 278.5 +119.6b 168.3 £314.9¢ 116.1 £109.7d
b | 0.0£0..0c 116.3 +11.8a 16.7 +13.4b 27.4+34.2b
Total 165.8 +138.3a 136.1 +149.5¢ 134.3 =101 . 4¢ 1565. 2+103.6b

%e%f‘ﬁctweﬂtness(ﬂo) 110.7 £39.2b 117.9 £53.9b 156.2 +118.3a 149.4 +84.3a

¥ I’ 0~6 om{JEibiL, ) I’34%. 6 ~8om; IP#4%: 8 ~10cm; W% 10 ~12cm; V&%, 12 ~14 cm; W B4;
14 ~16 om; VI’ 454%: 16 ~18om; WI’&%: >18 om, F. a.b.c.d IETHRBREE, p <0. 06,

Notes: Slze class I”: 0 ~8 cm{No seed trees, omitted Intable 2) ; Slze class I’ : & ~8 cm; Slze class I’ : 8 ~10 cm; Slze class
IV :10 ~12cm; Slze class ¥7: 12 ~1d cm; Slze class V[ : 14 ~16 om; Slze class YI”: 16 ~18 om; Slzeclass I*: >18 om.
The same below. a, b, ¢, drepresent mukiple comparlson difference degree,p <0. 05.
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Table 3 Reproduction value table of M. sisboldii population

Y o Qz

Slzeclass y ARV SRRV TRV ORE v, ARV SRRV TRV ORE
I’ 980.244 411.720 3361.412 4341.656 0.053  690.757 255.347 2552.023 3242.780  0.051
I’ 1007.244 453.082 2040.692 3056.936 O0.055 704.757 309.663 2206.676 3001.433  0.052
I’ 1108.155 908.377 2496.610 3599.765 0.060  759.157 £33.014 1993.014 2752.170  0.056
I 1044.633 392.733 1588.233 2632.867 0.067  &76.657 466.354 1160.000 2036.856  0.064
\'s 981.833 815.500 1195.500 2177.333 0.063  681.594 531.246 693.646 1375.240  0.050
V' 1087.333 380.000 380.000 1467.333 0.059  575.517 139.000 162.400 737.917  0.042
r 266 000 0.000 0.000 285.000 0.015  333.600 23.400  23.400 357.000 0.024
r 117.000 0. 000 0.000 117.000  0.009
S 6489.444 3361.412 11971.447 18460. 891 4739.237 2552.023 8881.159 13620.396

B Q3 Q4

Slzecless v, RRV SRAV TRV ORE Vi ARV SRAV TRV ORE
I 1040.767 449.901 3860.745 4901.511  0.052 1015.530 401.210 3535.173 4550.702  0.054
I 1064.767 380.256 3410.843 4475.610 O0.053 1044.530 513.945 3133.963 4178.492  0.055
m 1140.767 1017.510 3030.588 4171.354 0.057 1104.030 745.380 2620.018 3724.047  0.059
V' 1130.567 1139.567 2013.078 3143.644 0.057 1183.808 ©OB5.955 1874.657 3(68.465  0.063
v 1139.567 634.578 &73.511 2013.078 0.047 1004.740 738.933 908.703 2003.451  0.058
W 713.900 231.000 238.933 952.833 0.036  852.615 142760 169.769 10(22.385  0.045
v 246.400  7.933 7.933 254.333 0.012  22.000 27.000 27.000 259.000 0.012
b 17.000  0.000 0.000  17.000  0.001 27.000  0.000 0.000  27.000  0.001
S  6493.733 3860.745 13435.631 19929.365 6554.261 3535.173 12260.282 18823.543

¥ Vo AiB{E; RAV. BlfvhRi(l, SRAV. BRI RE,; TRV, B4R, ORF: AR#Peieek. FH.
Notes: V,: Reproductive value; RRV. Resldual reproductive valug; SRRV. Accumulaive residual reproductive value; TRV: Total
reproductive value; ORE: Reproductive Irvest stretegy. The same below.

B Q1 B2, K AEE7: 8 ~10 cm ik
)T B AR, Q3 Bk, 7 12 ~14 om A A3 &
K. KEAERER ALFME ARV 1 S
B, 2 ~ IV R4 (8 ~12 em) B3R K, 2
PR Feb ok AR, o, Q1. Q2 FRh R R
i RRV FZZES 3l , 3] B2 o T2 3 LU B , 72
AR S AE T8 9, XS TR R BT
S5k, BRRAERM SRRV i Kt A TS
ST A A T R B R T AR T R, B
HFEME TRV Al SRRV ARL#AHE—3, A T Bt
%, ORE R T AEFE BRI A EMRE £k
EVERBNIIERAT ORI R B AR
B A FE T BB, DASSE S e S LR Rl i o
#%, BT SrCAE A R BE SR, ORE K. Hilk
ORE {EAIE MR e s, AB50H Q1 #itb
RS MHA TR A B E AR AR, A AR

/AN R T BRSEAN R IR, Ko HE S R AL SR
B ORE Bk X545 1 58 R — 3.
3.4 FREEE TR MEE S AR R0

12 FIZ A 5 TN KA AR SR R 34T
SR (R 4)  HPR R T Ak BRI ¥ B R
RE ML R L BE RN, SRR TES XL
R R Z M B S LR R R, B
BEEEP R R AR X - AR
By B PR E T I b Al V. WA
B AORBRBHRWERERE (Vi T
ORE) ,

4 g

4.1 RLLHBEREEH
7R 22 B RD 2 B AR AR B Sl R
AR KRR Y, O AE FE



158 ¥R EER

30 %

4 XL BRBEARESHIRETARYERHES
Table 4 Stepwise regression model between M. sisboldii reproductive index and environmental factors

HFEARAR g ISRt i Bt
Reproductive Index Stepwise regression model Fvalug slg.
b, y=—0.489 x +207.183 » 59.075 0.00

Ay Y =-0.33 x +0.132 % +228.712 % 36.997 0.00

Vy y=-0.044 x; +33.846 », +0.223 X 23.249 0.00
SARV y=-0.002 ¥ +0.072 % +48.179 x 33.742 0.00

TRV y=-0.154 X +0.089 %, +87.200 X% +0.353 X 25.809 0.00

ORE

y= 757 x1076 3 +4.717 x107% 3 +0.008 %, +3.084 x1075 x,

18.044 0.00

My ERABER X MR 0 B X BRELEE; X AEWREE; b, A Ry ERER,
Notes: y: Reproductive Index; x; : Alitude; X, : Spe Aspect; X : Canopy density; X : Pefcentage of exposed rock; b, ; Fertlity;

R, : Reproductive filness.
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