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TAN Jurong'*, YUAN Weigao®, LI Tingting” ", XU Guoliang’ , WU Zhengzhu’, CHEN Xiaoming® , LI Weizhong’,
XU Huichun®’ ,KU Weipeng' ,ZHU Jinru*, WU Chuping’

1 School of forestry and Biotechnology , Zhejiang Agriculture and Forestry University ,Hangzhou 311300 , China

2 Zhejiang Academy of Forestry ,Hangzhou 310023 , China

3 Jiande Forestry Farm, Jiande 311600 , China

Abstract: Sinojackia microcarpa is one of the extremely small populations species in China, it is a level-II national key
protected plant. To reveal the survival potential and endangered mechanism of the population, and provide the basis for
population protection, a sample survey was conducted in the natural concentrated distribution area of S. microcarpa in Jiande
City, Zhejiang Province. The structural characteristics of S. microcarpa were studied in space instead of time, the population
static life table and population survival curve were drawn, and the population dynamics and time series were used to
quantitatively predict the future development trend of the population. The results showed that; (1) The structure of

diameter, height and crown structure all indicated that the age structure of the population was generally declining, the young
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trees had high mortality, while the adaptability of the adult tree to the old tree was enhanced, and the growth situation was
stable compared with the previous period. (2) The life curve belonged to the Deevey-1Ill type, survival analysis showed that
the population of S. microcarpa had a sharp decline in the early stage and the early mortality rate was high. (3) Time series
analysis predicted that after 2, 4, 6, and 8 age classes in the future, the number of young individuals of S. microcarpa will
decline, and the age structure will be in a decline dynamic where adult trees dominate. (4) The population dynamic index
indicated that the overall structure of the population fluctuated greatly, the ability to resist external interference was weak ,
and the environment had a strong effect on individual selection. In order to promote the natural renewal of the population,
in-situ protection measures should be strengthened to reduce the threat of human interference to the individual living

environment, it will help increase the conversion rate of seedlings to saplings, and achieve the restoration of population.

Key Words: Sinojackia microcarpa; small population; life table; survival curve; population dynamic index
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Fig.1 Map of sample plots and resource distribution
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Table 1 Environmental survey of Sinojackia microcarpa population in plots
SR B w2 g PP e T
Location Plot Elevation Longitude Latitude of slope Community characteristics  Interference
517 Pl 58 119°33'10"  29°34'16" [ - AR IR 2T Ak AR T HEA S 7L
P2 45 119°33'60"  29°34'18" [} LTI AR T A S
P3 64 119°33'00"  29°34'17" ARk LT AR T HEA S 7L
TR P4 58 119°33'42"  29°34'57" R FEA - B AR A A W kIR HEA
pP5 95 119°33'36"  29°34'57" PR FAARSR AR T HEA S
P6 128 119°33'24"  29°35'20" 7 TR AAGIR A AR T HEA S 7E
R LT P7 190 119°33'52"  29°35'35" Rt E YN 7
P8 384 119°33'11”  29°35'11" pla EATHR x
P9 396 119°33'10"  29°35'40" pire|d EATH &
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Table 2 Level division of structure class of Sinojackia microcarpa

BYAEIR I A K FEARR H/m TEIRTEFR C,/m i/ TR
DBH/cm Age class Growing period Height index Crown index Height/Crown class
0—1.5 I R ) 0—1.0 0—0.5 1
1.5—2.0 Il 1.0—2.0 0.5—1.0 2
2.0—2.5 I 2.0—3.0 1.0—2.0 3
2.5-3.0 \Y AR 3.0—4.0 2.0—3.0 4
3.0—3.5 \ 4.0—5.0 3.0—4.0 5
3.5—4.0 VI 5.0—6.0 4.0—5.0 6
4.0—4.5 VI 6.0—7.0 5.0—6.0 7
4.5—5.0 VI AR 7.0—8.0 6.0—7.0 8
5.0—5.5 IX 8.0—9.0 7.0—8.0 9
>5.5 X >9.0 >8.0 10

DBH: Hi4% Diameter at breast height
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Table 3 Static life table of Sinojackia microcarpa population

gt fag

Ase class DBH/em a, a” l, Inl, d, q, L, T, e, K,

| DBH<1.5 26 12231 1000 6.908 884 0.884 558 678 0.558 2.156
I 1.5<DBH=2.0 68 1416 116 4.752 83 0.717 74 120 0.642 1.262
| 2.0<DBH=2.5 67 401 33 3.490 20 0.601 23 46 0.700 0.919
v 2.5<DBH=<3.0 113 160 13 2.571 6 0.488 10 23 0.756 0.668
A 3.0<DBH=<3.5 81 82 7 1.903 3 0.439 5 13 0.780 0.578
Vi 3.5<DBH=<4.0 71 46 4 1.325 1 0.370 3 8 0.815 0.461
VI 4.0<DBH=4.5 41 29 2 0.863 1 0.345 2 5 0.828 0.423
Al 4.5<DBH=<5.0 16 19 2 0.440 0 0.316 1 3 0.842 0.379
X 5.0<DBH=5.5 13 13 1 0.061 0 0.308 1 1 0.846 0.368
X 5.5<DBH 7 9 1 0.061 - - 0 0 0.500 -0.307

x FRIEAEERD, o HIRFA AN o, * HSIIEILE AETEL LA © W IT IR BRBE AR T MAE d A x B o+ 1 IR BRI AL ST T
Bq HM x B ot | IRGUUIRIATE T3 L RN o B o 1 ARSI R0 RS0 A RS X 0 i T M v R R ER AL o R PR K 0 o o IR ERTT IR I AR
FHEPEAINE S K A SRR R R
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Fig.5 Survival curve (Inl,) of Sinojackia microcarpa population
Sinojackia microcarpa population

g M x B ok | RGN AL T s K g 45 A L0 S

2.3 ARFEHEER RS A AL B

P 4 TR, 240 SRR REAR) R 408 1 28 1) K50 A A sl 2 i MRt 20 P 39 R S B R e 8l R AL v, 9/ T 0,
VLT T — IR G )R B s I S S S O 28 PRI Sk 2 B, AR O R I 2 B KRG &R, V), =
0.1268,V',,=0.0018,V,,>V', . fEANH EHNE T HEIAY V, 388K T 0,2 0.1268, ZIEREHL LM V7, 4540
4 0.0018 , # FIRAIE T 0, F WAL Tl RE S A 25 SRR B, DA I RE S BS8 . FhAE 45 A4 X i
HLFHe 0 RS B RN BE LT e KUK KA P, = 0.014 15 B 32 S FLERBE B, Pl RE 225 Hg 1 4 AR LR A1
TR R, UL PR R ARG, (7] I by b R AT e 254 )y il 1A BERT DRI X, 2 e 2 19 AR R A A 40
2, AN RE R b A 1 ok AR

x4 ARTENFEHEENIEY

Table 4 Dynamic index of Sinojackia microcarpa

p B B SR B EIESEE s Bk 33548 B AR
e . . 223 . .
A Number dynamic Number dynamic A Number dynamic Number dynamic
8¢ index class index/% 8¢ index class index/ %
I—1I v -61.76 VI—WI Vg 18.75
I—1 V, 1.47 X—X Vs 46.15
I—1mI v, 40.71 TRESh A TRE V), 12.68
n—Iv v, 28.32 Population dynamics index
N—V Vs 4.94 BEHL T IR R V', 0.18
V—V Vs 46.75 Random disturbance index
FEBLT B ZR P
VI—VI v, 60.98 P P 1.42
Random disturbance probability

V, FRFHEN n B nt 1 RGBS S, VO PR REAES 1 B I i MR B AR AL, Vy oo Vo AL

2.4 YA AR S 1) P 51 S0

M2 5 Ml AL FEARSKR Y 2 .46 .8 MNMRYUR MR FRERI S A ( T —10) B side (IV—VI) AMARFCEE
THE BAERVRERTI, 20 T e ztad 2 MRt B 5 MRS T RE T 30.88% , FhEERTHA, 55 IV i 2t 2 4
AT )5 AE ST 3R RE T 20.35% ,38.94% ; FHE [ 575 VIS kS 4047 AN [R] 1 B 1 384 I 32, B 2 -1k
[vi] — % 2 I 22 1 e ) B84 I R B0 38 (8 Pl T2 A i R 8 2 5 LR AS R 2 T sh St 34, B R
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Table 5 Time sequence prediction of number dynamics of Sirojackia microcarpa

373 Q&’l‘iﬁ{ﬁﬁ( M, M, M, M0

Age class Survival number

I 26

I 68 47

I 67 68

v 113 90 69

\% 81 97 82

Vi 77 79 85 72

VI 41 59 78 75

VIl 16 29 54 66 61

X 13 15 37 57 60

X 7 10 19 39 52

(1) BB PH B 10— YRS 5 P is
3 itig

3.1 ZSRFEHER FR AR A S5 AR

TR LA AR AT 5 2 S WA R A AR A G i ST 3t R A DI 2 B %o A 3 oy P o 33 1) — b =X e ) A
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ol R v T AR IR 10 12 B 45 ) LA s AR 0% SR AE — S R b T R AR YR 4 R Ak R T f s
(B (7 4 R FHAE 112 0 ARBIFSE oo 1 DA X ) 200 SRl Y T 4 o P A 0 5 4 R 1 s 45 ) LA 2
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Table 6 The comparison in same genu population between endangered species and Sinojackia microcarpa
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