f'bﬁ% Guihaia Jan. 2024, 44(1) . 179-192 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202210038 EI
EWM, F5/hm, 12, 55, 2024, JE b K BEED L SRR SECR ZIBRHE (1], 77V, 44(1) : 179-192.
WANG MB, WEI XL, WEI Y, et al., 2024. Population structure and number dynamic characteristics of endangered plant '
Ormosia hosiei in Sichuan and Guizhou provinces, China [ J]. Guihaia, 44(1) . 179-192.

75

NI B X EEMAERMMELELSHENSTHIE

TN, FAWT, F L, E 8, £KkE, ZNK
( FMK2E MREEBE, SEBH 550025 )

 E: 2L UMW (Ormosia hosiei) ;&3 E F 77 R A B fa ALY, HA B LB E M ST E . o T i
ST RELE ) ]85 1L DX A 7 BRI B i 29 o & e i S TR i SC AT 4 A4S DX AT G 1 SRFIRE S 9] 4 XoF
G, R ML RURE W R 25 1 5 AR AR TR AR 09 20 A R AiE B A FPRE 43 B 2 NI 20 m x 20 m B R
A ARERAE AR AT VR A | 38 G R S A A 3R AR R TR B A e B R A A R R
B[] AL A3 A7 7)1 36 LU XA [R) 21 2R R R B 4500 5 S AR RRAIE . S5 2R B . (1) WAk A T B B R Rh i
WA LR 2 A AR I RULE AL DRV I RN R AR B A0 S AN R0 < W 4% ™ U 25 4 | 21 5 AR IFE 2R BT AR 15k, (R
PR G B o (2)4 AP i KA 7736 I 8250 T Deevey-11 B, JL T fR A R 505 B F 4%
B AVEEH R RIE T R R R RO A K P INA S Z RSN T, (3) 2L GR35 22 1k
IR LI RAARTET-F0 | A R AR R 3 A8 5808 B RE A, OB B R 5 10 DX B AR i AR 21 A e
TAEAERHEA G, (4) RDA HEP S5 R R | 1 H0ORI 3 B J2 52 i G 8 AR B0 25 0 1) 2 5 7, TP 3 2
SN AN R S AR BCE 25 BN R L 5 LRI IS 1L XL G R AR BB 25 4 5 B R 1Y A2
il T LU DX A a5 2L R B A R DL B B S R T 5 38 3k X R 4 A R B s o R v A iR A K s
[ HEA T A8 2, AT DAt e AR 40 i A7 2% S E v il ARt AR G R 2L T AR RIS e 1k

KR . LU, YIS, FIORESEH, MRS AR AR, AR

FESES . Q948.15 MERARIZED . A X EHE 1000-3142(2024)01-0179-14

Population structure and number dynamic characteristics
of endangered plant Ormosia hosiei in
Sichuan and Guizhou provinces, China

WANG Mingbin, WEI Xiaoli *, WEI Yi, WANG Man, YU Dalong, YUAN Gangyi

( College of Forestry, Guizhou University, Guiyang 550025, China )

Abstract: Ormosia hosiei is a rare and endangered plant that is narrowly distributed in South China, with important

economic and humanistic values. In order to find out its survival status and the reasons that restrict its development, we
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investigated the natural populations of O. hosiei in four regions of Guizhou and Sichuan provinces. According to the
distributive characteristics of different populations, we set up two 20 m X 20 m for each population by using the method
of plot investigation and conducted a community survey in each plot. The structural characteristics of O. hosiel
populations were analyzed by establishing population static life tables and drawing populations survival curves. Four
survival functions, number dynamic index, and time series model analysis were used to describe survival status. The
results were as follows; (1) The age-class structure of O. hosiei populations were in the shape of “J” at Hezhu Village
and Ganerpan Village, in the shape of “Dumbbell” at Chenjiawan Village and Rongchun Village, the populations had
strong natural renewal ability, but middle-aged individuals were easily missing. (2)The four populations belonged to the
increasing type, the survival curves of populations are close to Type Deevey-Il, the disappearance rate and mortality rate
of O. hosier populations showed a “Multimodal” pattern in Hezhu Village, Chenjiawan Village and Rongchun Village,
indicating that the populations were susceptible to external disturbances in the middle period. (3) All O. hosiei
populations in different regions appeared to decrease in the early stage and keep dynamically stable in the medium-late
stage, and the formation reasons were related to the topographic characteristics of mountainous areas and the seed
dispersal characteristics of O. hostei. (4)RDA analysis showed that altitude and slope were the dominant factors affecting
the populations structure of young individuals, and interference intensity was the main factor affecting the number
structure of older individuals. All the above results indicate that the structural and number characteristics of O. hosiei
populations in different regions are restricted by the topographic characteristics of mountainous areas, the reproductive
characteristics of O. hosiei and the environmental pressure; By controlling the density of young individuals and managing

the growth space of middle-aged individuals, we can increase the survival rate of the seedlings, promote the healthy

44 ¥

growth of middle-aged individuals, and maintain the stability of the natural populations of O. hosiei.

Key words: Ormosia hosiei, endangered plant, population structure, static life table, survival function
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Fig.1 Distribution area of Ormosia hosiei populations
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Table 1  Basic status of Ormosia hosiei populations in the study area
. . i Ji .
, stk . 4k oz gy DEALE T
Lt . p=a) g Soil organic + 3 pH :
. Latitude and Altitude Slope Canopy . Interference
Population . Plot o h matter Soil pH . .
longitude (m) (°) density 0 intensity
(g-kg")

I BR A 104°44'58" E | A 453 14 0.8 33.68 6.42 0.25
Hezhu Village 31°04'14" N

B 447 12 0.7 51.52 6.18 0.35

¥R R R 105°04'16" E | A 286 26 0.6 29.00 4.87 0.50
Chenjiawan Village 28°35'02" N

B 292 22 0.4 20.32 5.34 0.30

FHEEA 105°36'13" E, A 860 23 0.6 108.58 6.70 0.20
Ganerpan Village 25°42'04" N

B 860 23 0.6 79.76 6.00 0.20

HWEF 106°03'17" E | A 1020 42 0.7 103.13 6.30 0.50
Rongchun Village 25°32'28" N

B 1 030 30 0.6 101.63 6.13 0.40

A FE bR A BOHE R 2T SRR A A ORI, &
TRHE DT A5 (2015) X 21 2 B T e 90 465 4 1 Xl 43
B (H) <50 em AN RKIAEE T 4%, H>50
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DBH L) 5 em A —4E Ky, DBH=25 cm WU 5
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Fig. 2 Age class structures of Ormosia hosiei populations
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Table 2 Dynamic indices of Ormosia hosiei populations
v,
ﬁg¥, V P’ ) VI PH VH
Population p me » ma pi
1 2 3 4 5 6
TR A -31.64 41.09 69.14 100.00 0.00 -100.00 30.79 0.57 0.18 1.22 0.38
Hezhu Village
ZE R 94.44  -3421 -76.62 -18.75  0.00 95.27  53.19 1.10 0.58 3.44 1.83
Chenjiawan Village
(RERER ) 30.00 28.57 40.00 100.00 0.00 100.00 44.44 0.29 0.13 0.67 0.30
Ganerpan Village
e 85.71 -34.21 -24.00 0.00 0.00 -63.50 19.16 0.57 0.11 2.02 0.39

Rongchun Village

TV, FEEA 0 8 n+ | B SSEIREG V, BRSNS TIRAVHOLT , FhRES 0 B S B84 P, FEDL T IR XS
PR KAE; V7, B AN ERBENLT PRI, FRELs 4 A B S B (A8 80 P, JEREDL TR RS RAE s V7, BN ARBEHL T30

IR, e 2 by i i B B R AL

Note: V,. Population number dynamic change index from n to n+1; V.. Number dynamic change index of population structure when there

is no interference; P’ . The maximum of risk probability in random disturbance; V’,. Number dynamic change index of population structure

when considering external random interference; P, . The maximum of risk probability in non-random disturbance; V”,. Number dynamic

change index of population structure when considering external non-random interference.

1, BB A RBET F8 30 5 T B R T 41 A~ 4 1
R4 T HAER AR ¢, f1 K, 2L S Z A 2T
A S RUNZFP AL T8 AR E RS
222 AEGE SN MWK 3 ATLIE I, B i)
Y3 AN, 4 A~ 21 SRR RE bR U A0 AE 15 £ R (Ind,)
SSUR PN 08 NI E R DB S R RN B
S B BT A LR (E T ER R b R L B RS Y A rp
WG AR B B R, R 8 BB N, =
Noe " FIRERE T FE N, = Nox " K 36 7735 il 2k 25 80
(F4) , KM RPEM FEB KT H
PRAEI AL 4 DFEFARTE 29756 Deevey-Il
23 A EMMBAEFESN

FIHEA A7 PREL N & 4 FroR Bl A 5 90 i 35 0,
CLORIRIEAE AR S ) BB REAR I, BitIE
TR BB ARG, BRI KA
FREEFESS T 2565 I S = 18] B0 34 1 S i
2 W 2T G A Fh AR TS 2 2 05 ST L i A 2
BRI AR T E R GRS B
TR G, o 7E 2 T M 1 255 1 #
2 8], U B B S5 A R G841 A R A
TAT RS TR SV ) o L R AR iR A

LGP RS R R REL A, R R T
WA, BRE 505 11 255 % 90 2 (8] 30 AE 16 R
BRIGHITE O, 20 SR AR R SE 12 %5 2 eR R £,y o
ke FEARGERE 0.2 LITF S T 25 11

FEARECIR DS, L 4 Fh A A7 sREU o0 BT & B, 4
MEANER W S G N O L3 W IR e N
T30, A O AR B R R
2.4 OB HAEFEEE TSR E F ST 5 47

Bf 18] 3 51 T 25 SR an Pl 5 T AT BR RS R SR
1% % AR B AE 22 D7 2 A 8 g it ] J5 o 20 T
15.8% , 25107 4 4~ .6 -4 G B 8] J5 4% 1 A 1A 5k
BIA ORI B3, BREIE R FREAE S T 2 A
TR 56 TR RBCH B K &0 4
A6 MRS E T2 5 VI A IR 0 A AN )
FEBE B0 /0 | 55 VDA G50 S 3 s k2>, T8
FRFEEE DT 2 4 4 A4 6 MR YL R 5, 45 i
A PREIY A5 AS [ R2 BE (%) 338 o, HG w585 VLIRS 908
AR A NS, YENFREELDE 2 4406
AT 5 T AR B B B 3 56 T
3585 VIS AR BOTE B A8 4k, 55 VIS 2 A 1A 8K
2.5 IR A F X4 40 5 4 B A5 M 10 B2 i

RDA HEF4E 1 (K 6) W, HEF 4 RDAL 5
HEF 3l RDA2 5 it Xof AN [ s 28 A~ 1K 250 i A8 S 1)
BRI 00 65.55% 5 34.41% , i 5> HEF b x4
PRBOE AR S 1 1 B R 3K 99.96% , fift FBE AR W 3
(F=5.2,P<0.05), M, T4 E (R =0.826,
P=0.012) 55— B il A0 5 1 5 i, JL U= AR A
JE(R*=-0.800,P=0.028) , Wi X Fi i 0t 45 44
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Table 3  Static life table of Ormosia hosiei populations

Poﬁlﬁion Agﬂf?liass 4, % L d, 4 L T, €x In/, K, S,
WA I 188 230 10000 95.7 0.1 9522 25304 2.5 6.9 0.1 0.90
Hezhu Village il 275 208 904.3  91.3 0.1 858.7 15783 1.7 6.8 0.1 0.90
m 162 187  813.0 6783 0.8 4739 719.6 0.9 6.7 1.8 0.17
v 50 31 1348 3438 0.3 117.4 2457 1.8 4.9 0.3 0.74

v 0 23 100.0 348 0.3 82.6  128.3 1.3 4.6 0.4 0.65
Vi 0 15 652 39.1 0.6 457 457 0.7 4.2 0.9 0.40

VI 25 6 26.1 — — — — 3.3 — —

WRE A I 450 450  1000.0 408.9 0.4 795.6  2070.0 2.1 6.9 0.5 0.59
Chenjiawan Village il 25 266 591.1  140.0 0.2  521.1 12744 2.2 6.4 0.3 0.76
i 38 203 4511 1400 0.3 381.1  753.3 1.7 6.1 0.4 0.69

I\ 163 140 311.1 1400 0.5  241.1 3722 1.2 5.7 0.6 0.55

v 200 77 171.1 1400 0.8  10l.1  131.1 0.8 5.1 1.7 0.18

VI 275 14 31.1 2.2 0.1 30.0  30.0 1.0 3.4 0.1 0.93

VI 13 13 28.9 — — — — — 3.4 — —

THAEA I 250 212 1000.0 188.7 0.2 905.7 2681.6 2.7 6.9 0.2 0.81
Ganerpan Village il 175 172 8113 184.0 02 7193 17759 2.2 6.7 0.3 0.77
m 125 133 6274 1887 03  533.0 10566 1.7 6.4 0.4 0.70

I\ 75 93 4387 1887 0.4 3443 5236 1.2 6.1 0.6 0.57

A 0 53 250.0  198.1 0.8  150.9 1792 0.7 5.5 1.6 0.21

Vi 50 11 51.9 472 0.9 28.3 283 0.5 3.9 2.4 0.09

VI 0 1 4.7 — — — — — 1.6 — —

A I 175 175 1000.0 3543 0.4 8229 24914 2.5 6.9 0.4 0.65
Rongehun Village il 25 113 6457 1257 0.2 5829 1668.6 2.6 6.5 0.2 0.81
I 38 91 5200 1200 0.2 460.0 10857 2.1 6.3 0.3 0.77

1\ 50 70 400.0 1257 03 3371 6257 16 6.0 0.4 0.69

v 50 48 2743 1314 0.5 208.6  288.6 1.1 5.6 0.7 0.52

VI 50 25 1429 1257 0.9 80.0  80.0 0.6 5.0 2.1 0.12

VI 137 3 17.1 — — — — — 2.8 — —

I A, FIEEG a,. SWAEBSAETREG L. AREACAATE R d,. SRHERSET 2 ¢, SETSR; L, K &dr; T, S&dr; e, Afi
W, K. THRR; S, MR,
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Table 4 Test models of survival curves of Ormosia hosiei populations
T FENE 2 AR 7 IS P
Population Survival curve type Fitted model Equation
TR AT Deevey-Il N =Nje™ N, =2 838.5¢7 % 0.929 65.525
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Deeveydll N, =Ny~ N, =2 137.8x7"" 0.801 20.066
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R Deevey-Il N, =Nje™ N, =2 547.7¢ "™ 0.811 21.511
Rongchun Village
Deeveyll N =Ny N, =1799.3x7"" 0.630 8.525
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