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Population structure and dynamic characteristics of Ormosia microphylla in geomancy forest of
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Abstract; The population of the rare and endangered plant Ormosia microphylla Merr. et H. Y. Chen in
77 sample plots of geomancy forest of Gutian Meeting Site in Fujian was investigated, and the population
structure and dynamic characteristics of this population were analyzed. The results show that there are a
total of 273 O. microphylla individuals in 77 sample plots, based on height (h) and diameter at breast
height (DBH) , they can be divided into 10 diameter classes, among which the seedling individuals of
class I (h<50 cm) are the most (112), but the mortality rate from class 1 to class II (50 em<h<
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100 cm) is 60.7% , indicating that the individual survival ability of seedlings is poor; the growth status
from sapling to small tree stage [class I to class V (10 em<<DBH<15 cm) ] is relatively stable, but
only a few individuals can survive from medium tree to large tree stage [ class VI (15 em<<DBH<20 cm)
to class X (DBH=35 em) ], and the individual number gradually decreases in general; in terms of
height class structure, the individuals of O. microphylla population is distributed across all 7 height
classes, demonstrating a certain degree of integrity and stability. The dynamic index (V,) of O.
microphylla population is 40.67%, the random disturbance dynamic index (V") is 1.36%, and the
random disturbance risk probability (P, ) is 3.33%, indicating that the O. microphylla population is a
growing population, but the growth is not obvious, and its ability to resist disturbances is relatively weak.
The survival curve of O. microphylla population tends to be of B, subtype of Deevey- Il type; with the
increase of diameter class, the overall survival rate function [ S(¢) ] of O. microphylla population shows a
tendency to decrease, while the cumulative mortality rate function [ F () ] shows a tendency to increase,
and the death density function [ f(¢) ) and hazard rate function (A (¢) ) of O. microphylla population
evidently increase from class IV (5 em<DBH<10 cm) to class V , indicating a trend towards population
decline. The time-series prediction result shows that, in general, after the next 2, 4, 6, and 8 diameter
class time, the number of individuals at each diameter class of 0. microphylla population will increase,
indicating a good potential for population development. The comprehensive research results indicate that
the O. microphylla population shows a growth tendency overall, but the stability and resistance are
relatively weak, and the weak ability of O. microphylla to resist disturbances and its disadvantage in
competing for resources are the main reasons for limiting its population growth and causing poor
population stability. It is recommended to adopt in situ conservation and simultaneously increase the
number of individuals through means including appropriate thinning and fertilization, and enhanced seed
cultivation to improve the competitiveness and stability of population.

Key words: Ormosia microphylla Merr. et H. Y. Chen; population structure; static life table; survival
curve; survival analysis
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BRI U 44 Bk o5 BAREUN 16.19%, T (A> [, AU 20 %k, 5 ERRELH) 7.3% ; H3(8 m<h<12 m)
100 cm, HJ4% (DBH) <5 em ) 204 24 ¥k, 5 BAREY E H5(16 m<h<20 m) FMEABSEAR B R R, o
8.8%; IV (5 em<DBH<10 cm) # MV (10 ecm<DBH< 5 16,21 .25 #k;H6(20 m<h<24 m) AL LH
15 em) HIEA 57 Bk, HEAREE 20.9% ; VI(15 em< A FRE,A 11 KR, 5 ERREL4.0% ; HT (h=24 m) 91
DBH<20 cm) 2 MV (20 em<DBH<25 em) 34522 AMEER D AL 3 ¥k, BUR LF, /NH20 5 R0 B £E
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124¢ Diameter class RIEES%  Height class

I:hr<50cm; II: 50 cm<h <100 cm; II: 2>100 cm, DBH<5 cm; IV: 5 em<DBH<10 em; V: 10 ecm<DBH<15 em; VI: 15 ecm<DBH<20 cm;
VI: 20 em<DBH<25 cm; VI: 25 ecm<DBH<30 cm; IX: 30 em<DBH<35 cm; X : DBH=35 cm. Hl: h<4 m; H2: 4 m<h<8 m; H3: 8 m<h<12 m;
H4: 12 m<h<16 m; H5; 16 m<h<20 m; H6: 20 m<h<24 m; H7; h=24 m. h: ¥R Height; DBH; Jf§7% Diameter at breast height.

E1 wmEITHSHKKRNISMHERRANEEREN
Fig. 1 Diameter class and height class structures of Ormosia microphylla Merr. et H. Y. Chen population in
geomancy forest of Gutian Meeting Site in Fujian
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Ve /NF O, KRB BRI ah B85 KT 0, i ATEE(V,") N 1.36% , 45215 0, K B/ it 21 S A A
I Bk (h) >100 em, M4% (DBH) <5 em) 21 IV BIACHIGRK BIRNEE, (I K AU B 4548 TRE .
(5 em<DBH<10 em) %% V47 V (10 em<DBH<15  JHAb,/NHLLGRBEREHLTHXESHESR (P, ) ] 3.33%,
em) L K VI(25 em<DBH<30 em) 2 r] X (30 em < 26 /NI T GRS AR B — E OB
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Dynamic indexes of Ormosia microphylla Merr. et H. Y.

Table 1

Chen population in geomancy forest of Gutian Meeting Site in

Fujian®
EIESS i & IR % AR B %
Dynamic Dynamic Dynamic Dynamic

index class index index class index
Vi 60.71 v, 44.44
v, 45.45 Vg -16.67
Vs -11.11 Vy 50.00
V, -10.00 Vi 40.67
Vs 56.67 V' 1.36
Ve 30.77

DV Vo, Ve,V Vs Ve,V Ve, Ve A8 BIERR N T (A <50 em) 3
I (50 em<h<100 cm) . I #N 1 (A>100 cm, DBH<5 cm) | I £ IV
(5 ecm<DBH<10 c¢m) .IV#|V (10 em<DBH<15 e¢m) .,V # VI
(15 em<DBH<20 cm) . VIZ]VI (20 cm<DBH<25 cm)  VIZ|VI
(25 em<DBH<30 cm) VIFE|IX (30 em<DBH<35 em) . IX3| X
(DBH=35 cm) 124 1 3l A5 35 £ Representing dynamic indexes of
diameter classes from [ (h<50 cm) to Il (50 em<h <100 cm), II to
Il (h>100 cm, DBH<5 e¢m), Ml to IV (5 em<DBH<10 ¢m), IV to
V (10 em<DBH<15 em), V to VI (15 em<DBH<20 cm), VI to
VI (20 em<DBH<25 ¢cm), VI to VIl (25 em<DBH<30 cm), VIl to
IX (30 em<DBH<35 cm), X to X (DBH=35 cm) respectively.
he ¥R Height; DBH; 4% Diameter at breast height. V. . FhEEsh
5484 Population dynamic index; V,,’: FEHL T4 3535 4L Random
disturbance dynamic index.

23 IHOSFHENBSEGE

MRIEAR I 73 R EE AL, G il A Ay T Stk XK
MNHLL GRS R AR (R 2) o 4R IR . Bk
FE, T (FE(R) <50 em) % ZE M (A>100 cm, Kt
(DBH) <5 em) % 1Y & 47 B AR50 2 2 F VI (25
em<DBH<30 cm) %% % X (DBH =35 cm) Z¢ ) KA~
WA, XS, FETR (g, ) FITH R R (K,) #3562
B KAE, 4312 1.000 1 3.288 , B EAEAMA h T4=

%2 BEEESUHRKMNHISHEGSEGR

PR AN IRET IR ) A0 AR, LT 2 FR3E T,
I TR (e, ) 72 T 2 M V(20 em < DBH<
25 em) R EMH EF = EaHE, 7V (5 em<DBH<10
em)ZH 2V (10 em<DBH<15 cm) 2% VI (15 em <
DBH<20 em) ZH E I VM2 £1X (30 em <DBH<35
em) G5 AR R B, 7E T 901 35 30 B2 5 i o8 B e =
(4.375) , RTEIZR YA BAG B EamaE
24 INHOISFENFRMZE ETEMEMIFR
KLk

iy S AW & VAN U EANGR L b e W7 Y=
(h) <50 em)ZZE 1 (50 em<h <100 em) I MA%L
2R, NIEAFF S Deevey— 1 %Y Deevey— 11 AU A
Deevey— Il BUZE TG i & WIS 45 R L3R 3, 25 5R
7R 2 MRS SR P AR T R K
(P<0.001) , H:Hr Deevey— I A7 2k #4458 K pR %K
R AT LT 1, BT LS ROR T 4T
B, /N GRS HZE AT B Deevey -1

5L (K 2) SR o /N 21 R REAE  fh 6 b o
AT AMAEE A S8 B (In 1) BEHE AR 908 i Sk
MBS, o, T 9% ZE (h>100 cm, DBH<
5 em) GOBETEAR, S T /N ZL G ARG AR I (4
MR H G &S T- R, MK EV (10 em <
DBH<15 em) 2L A MI(25 em<DBH<30 em) £ IX
(30 em<DBH<35 cm) HMEA FFiE, /INH20 SRR
AIFETZH (¢, ) FH R R (K,) 228 1l AR —
HEE RIS R R %,V
(5 em<DBH<10 cm) ZLFVIIZL Y ¢, F1 K, {EEAK,

Table 2 Static life table of Ormosia microphylla Merr. et H. Y. Chen population in geomancy forest of Gutian Meeting Site in Fujian"

129 Diameter class a, L Inl, d, 9 L, T, €y K,

I (h<50 cm) 112 1 000 6.908 607 0.607 696 1710 1.710 0.934
II (50 em<h <100 cm) 44 393 5.973 179 0.455 304 1241 3.159 0.606
I (A>100 cm, DBH<5 c¢m) 24 214 5.367 =27 -0.125 228 938 4.375 -0.118
V(5 em<DBH<10 cm) 27 241 5.485 =27 -0.111 254 455 1.889 -0.105
V(10 em<DBH<15 c¢m) 30 268 5.590 152 0.567 192 455 1.700 0.836
VI(15 em<DBH<20 cm) 13 116 4.754 36 0.308 98 263 2.269 0.368
VI (20 ecm<DBH<25 c¢m) 9 80 4.386 36 0.444 63 165 2.056 0.588
VI (25 em<DBH<30 c¢m) 5 45 3.799 -9 -0.200 49 103 2.300 -0.182
IX (30 ecm<DBH<35 cm) 6 54 3.981 27 0.500 40 54 1.000 0.693
X (DBH=35 cm) 3 27 3.288 27 1.000 13 13 — 3.288

Dh. ¥ Height; DBH ; H14% Diameter at breast height. a, : TETE %L Survival number of individuals; [, : PRAEAL AT G RS Standardized survival
number of individuals; In [, : FREALAE TG AN AREL ) A SR X8 Natural logarithm of standardized survival number of individuals; d, : Mox Bl x+1 Y
FIBETMASL Death number of individuals from x to x+1 diameter class; ¢, : M x %] x+1 FZAFET-F Mortality rate from x to x+1 diameter class;
L,: M\ x Bl x+ 1 RYAIAEIE S AEL Survival number of individuals from x to x+1 diameter class; T, : KT ST x HAT K EEL Total individual
number greater than or equal to x diameter class; e, : SEI A By Average life expectancy; K, : M ox 3]+ 1 BRI R Vanishing rate from x to

x+1 diameter class. —: JEEHE No datum.
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Table 3 Test models of survival curves of Ormosia microphylla Merr. . -
et H. Y. Chen population in geomancy forest of Gutian Meeting Site é;jq:%( IZ\{I 3 ) WR : l'é\ ngiﬁ , ?ﬁ'ﬂ%—ﬁ H %ijﬂibj(

o FJ* _ MONIHLT SR BEAEAF AR (S (1) ) AR BULT R
e IS F P BOF () )RR F () BT S (o) ()

Deevey— I y=7.2392¢°02% 0933 111013  <0.001 TR, 2 A REUEAEAH R AR Iy 1, S(e) (TR
Deevey—Ill  y=7.445 15~%% 0.830 38.936  <0.001 (50 em<BEE (h) <100 em ) K EIV (5 em < {2

1 1 1 1 1 1 1 1 J _04 1 1 1 1 1 1 1 1 J _05 1 1 1 1 1 1 1 1 J
I T M v vV Vi wmIX X I T mNv vV v wmIixX X I T mNv VvV vV wmIxX X
1£%% Diameter class 124% Diameter class 24¢ Diameter class

Ini, . PRIEACAE TR MRS A SR 54T Natural logarithm of standardized survival number of individuals; ¢, : M ox B x+1 BRYIIET - Mortality rate from
¥ to x+1 diameter class; K, : M x Bl x+1 2 AYTH K R Vanishing rate from x to x+1 diameter class. 1 : h<50 cm; II ; 50 em<h <100 cm; II; h>100
cm, DBH<5 em; IV: 5 em<DBH<10 cm; V : 10 em<DBH<15 c¢m; VI; 15 em<DBH<20 cm; VI; 20 em<DBH<25 em; VI; 25 em<DBH<30 cm;
IX: 30 em<DBH<35 cm; X: DBH=35 cm. h: {5 ¥ Height; DBH: J§4% Diameter at breast height.

B2 wEHTHESURKMNNTLSHBEFEEME(A) JETEMLZE(B)MEKRERLZ(C)
Fig. 2 Curves of survival (A), mortality rate (B), and vanishing rate (C) of Ormosia microphylla Merr. et H. Y. Chen population in
geomancy forest of Gutian Meeting Site in Fujian
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Fig. 3 Survival analysis on Ormosia microphylla Merr. et H. Y. Chen population in geomancy forest of Gutian Meeting Site in Fujian



514

R, AF RRE 2k KURMONHLL G R REZH 5 S ARk 67

(DBH) <10 em) 42 Fm#a# , 7E V (10 em <DBH<
15 em) 24 % X (DBH =35 cm ) 2% 2 2518 ik sh A 10
e BRYINICT % R B (£ (1) ) 4 7E 0.08 LU
T T (<50 ecm) % ZE M (~A>100 cm, DBH<S5 cm)
PRI, R AT B B 1 A Bl B, 78 IV
EVHAFTITE, VI(15 em<DBH<20 c¢m) 2% )5 751k
BTV, SRR ZREA () JIITE 0.40 LI
T, BRI A S E s A S G T 22
(R BN 21 G R R T 91 5 32 5% ), AR M —
J, J5 i fa e R pR ARG AT T AR TR I ST T XURS:
2.6 /NITAL S FhEE RO E) 5 T

ZER (R 4) Won Amdn B S hEROK AR/ =
FRBEEARR 2 ARG ES, 1T (50 em<BE & (h) <
100 em )MV 15 em<f§#%(DBH) <20 cm ) ZAMA
O IEAE K, 20 BN 77.3% 1 69.2% 3 16 KK 4 Nz
Zata)fE, (20 em<DBH<25 c¢m) e MV (25 em <
DBH<30 em) 2 MAEBE IR, 4351124 122.2% Fl
180.0% ; 7EAK 6 A1 8 A2t al f5 , VIg  Vlg VI
2% IX (30 em<DBH<35 cm) 22 #1 X (DBH=35 cm)
PAPRELIA RGN, G 575 530 150.0% ~ 266.7%
F1233.3% ~560.0% , Flff 3G K fa 3

F4 REEBSURUKH/NTL S B R A EF 5N
Table 4 Time-series prediction of number dynamics of Ormosia
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Gutian Meeting Site in Fujian!)
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