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Abstract; Greenhouse effects and climate changes have great influence on the survival of plants by affecting the
development and the process of water cycling in plant, especially on Orchidaceae plants with high adaptation to the
environment. Based on the investigation of biological characteristics and the observation of reproductive behavior among the
wild populations of Cymbidium sinense in Shenzhen City, we calculated the quantity of survival plants, the frequency of
appearance, the quantity of filial generation and the spatial distribution pattern at different age class, made static life graph
and reproductivity graph of the population, drew the survival curve and age pyramid, and made up the Leslie matrix model,

Levins model and consecutive decline model, N, =N, , = N,_ e >**, to predict the dynamic procedure of population
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quantityand test how C. sinense population responded to the climate changes combined with the analysis of meteorological
data. The test result showed that, in conditions of low relative humidity arose from temperature rise and drought caused by
rainfall imbalance, C. sinense showed a spatial structure of group distribution, and its age pyramid was kettle-shaped and
the survival performance of population was similar to Deevey | type. The net reproduction rate, the intrinsic increase rate
and finite increase rate of C. sinense were very low, indicating that the population was in a situation of downward tendency.
And the reason is that, C. sinens is physiologically sensitive to drought condition and high temperature decreases its
photosynthetic rate, which affects the accumulation of nutrients and directly restrains the differentiation of flower buds or
even causes the abortion of flower buds, accordingly the sexual reproduction is influenced and the progeny production is
reduced. Even though the sexual reproduction of C. sinense was achieved by attracting the honeybee, Apis cerana, to
pollinate flowers by fragrance and extrafloral nectar and produced fruits with mass seeds, only a few seeds could germinate
in wild and most of the germinated seedlings could not grow through the sexual reproductive stage due to drought. The
dynamic of population quantity of C. sinense fluctuates along with the climate, which consequently confirmed that drought
caused by climate warming and rainfall imbalance affected the reproduction and growing process of C. sinense, and became
the lethal factor to the development of C. sinense population. If such influence continues or exacerbates, C. sinense would
vanish from this region; therefore, it is necessary to carry out ex-situ conservation or artificial reservation of germ plasm
resource of this species. The response of Cymbidium sinense to the climate change should arouse peoples concern about the

threat to the survival of plant caused by global warming.
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endangering mechanism
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Bl B2 ORI S5
Fig. 1 Growth condition and spatial structure of Cymbidium sinense
A BPSMOBERERE B, Rl T U RZ IS0 5 C, T IEME ; D, AR B M Ui BT A% 83 s E, HRSC A AR A. The porphyritic populations in wild; B.

The seedlings; C. Flowering plant; D. Apis cerana visits flowers and its pollination; E. Fruited plant
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EfY Year X a, L, d, 0 L, T, e, Int, K,
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2004 5 52 1000 19 19.0 990.5 3617.0 362.00 6.91 -0.02
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2000 9 18 346 38 109.8 327.0 674.0 1.95 5.85 0.12
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1998 11 4 77 19 246.8 67.5 154.5 2.01 4.34 0.28
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Fig. 3 Survival rate (A) curve and mortality rate (B) curve of Cymbidium sinense population
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s E/‘J ?% i‘%’ ‘L/Q Z%Z ( Net repro ductive rate, Ro _ Table 2 Fecundity schedule of Cymbidium sinense population

X I, m, l,m, Xl,m,

Yoim)(m = Y f(x,)/ Y (f(x,,) = 33/256 = 1 0.635 - - -

12.89%) H0.635 KM EMBtRMBTLE [ 00 L : ;
0.635 {5 ; N 1% K 3 (Intrinsic rate of increase,r, = 4 0. 808 0.129 0. 104 0.416
InR,/T)J -2.329,r, <O KB HARDSFBE 0 0o oo o o
FET-F; B PR 1 4 3 ( Finite rate of increase, A = e’ = 7 0. 827 0.129 0.107 0.749
s s 8 0.462 0.129 0. 060 0. 480
e 7))k 0.0974 , F B BB 2L FPERKE LA 0. 0974 £ 1 3K 9 0.346 0.129 0. 045 0. 405
TS 1 (G i 10 0.308 0.129 0. 040 0. 400
BEARJLATBOT 5 HE ALY 29 JA 53 ( Generation span, 11 0.077 0.129 0.010 0.110
T =(Y «l,m)/R, )N 6.517a, I 2L TSR 12 0.058 0.129 0. 007 0.084
13 0.039 0.129 0. 005 0.065
HIFBI4ERS R 6.517a, SHLR, >1,r, <0,A <1 %5 14 0.019 0.129 0.002 0.028
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R, RPN BESE L E TR, RPN T AR
3.3.5 Leslie 45 FFHLAL 5 3 A8 502 TN AL i 44 22

Leslie 4 P A AL REAS T FHEF SR IR S5 Sh 8284k, E7ESR A Fh AR 3 R 38 1 B ) A,
BRI E 7R RS AR BB, RERTER 7 AT M8 2 Leslie E MRS, A FHH:
H W) F R AR A5 R, AFE 20 M 5 S AR R B pk (LA R A AR 0 ) B3Rl = #0401 0. 129 #k
(m,) NEEFETT, TZFPBEFEAR K 20a NFBEECE FAER S AE1h, A SEI6 R A I BIARRE & W E ¥4 7= e
REU(m, ) TR B 22 FPHE Leslie ZEPEAEARI L 3,

®3 BZTEE Leslie R
Table 3 Leslie matrix model of Cymbidium sinense population

0 0 0 0.141  0.118 0.107 0.095 0.117 0.091 0.045 0.093 0.077 0.042
1.096
1.404
1.175
1.096
0.913
0.713 0
0.627
0.809
0.589
0.351
0 0.719
0.598
0.328

BRSNS A P S e S B H A B PR 2 Al (EH A B8 BE T BRI, 4 W AR SERE I A 2, 3L
ERRE R R RS, S BRMBERIN N, = N,y =N, 7 5l N, N, S BRI E] ¢ Fl e - 1 By
MARCE . FIFIX — R S 2 AR S R BIA R IR 4,

F4 Kk20a AE=FLETHEERMBEHEINETN

Table 4 Dynamics preestimate of population quantity with consecutive decline model of Cymbidium sinense in 20 years

AERER Age class N, N, N, N, Ns Ng N; Ng Ny Ny Ny
1 33 30 27 24 22 20 18 16 14 13 12

2 19 17 15 14 13 12 11 10 9 8 7

3 38 34 31 28 25 23 21 19 17 15 14

4 42 38 34 31 28 25 23 21 19 17 15

5 52 47 42 38 34 31 28 25 23 21 19

6 51 46 41 37 33 30 27 24 22 20 18

7 43 39 35 32 29 26 23 21 19 17 15

8 24 22 20 18 16 14 13 12 11 10 9

9 18 16 13 12 11 10 9 8 7 6 5

10 16 13 12 11 10 9 8 7 6 5 5

11 4 3 3 2 2 2 1 1 1 1 1

12 3 3 2 2 1 1 1 1 1 1

13 2 2 1 1 1 1 1 1 0 -

14 1 1 1 1 1 1 1 0 - - -

J 3t Total 346 311 278 251 227 205 185 166 150 134 121
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gk

RSN Age class Ny Ny Ny Nis Nis Ny Nig Ny Ny Ny,
1 11 10 9 8 6 5 5 4 4

2 6 5 5 4 3 3 2 2 2

3 13 12 11 10 8 7 6 5 5

4 14 13 12 11 10 9 8 7 6 5

5 17 15 14 13 12 11 10 9 8 7

6 16 14 13 12 11 10 9 8 7 6

7 14 13 12 11 10 9 8 7 6 5

8 8 7 6 5 5 4 4 3 3 2

9 5 4 4 3 3 2 2 2 1 1

10 4 4 3 3 2 2 2 1 1 1

1 1 0 - - - - - - - -

12 0 - - - - - - - - -

13 - - - - - - - - - -

14 - - - - - - - - - -
St Total 109 97 89 80 73 64 58 50 43 38

3.3.6 FhEFBIAS Levins B 5 ZhS B0 & Tl
PerE —MNEA T RESIZS P BRI 5 8 2 JR SRR 3 1 2K o R 0 R IR B i . R, AR 2
HFPEAF SIS Levins BRI FR N
dp/dt =mp(1 -p) -ep (1)
(1)Ko m.e S HI0R G FKLSE P =0 X LEFEE ) KLORES  MFPEEL T AR, B dp/de =0
B, P=1-e/m, B3R m<e ESFRRELER KL, T e <m, WFPEESEAE, 24 J5 8RB ) K 48 5/)N
FR—IG RN, EEF RS E T E . K1) RBHN .
dp/dt =(m -e)p[1 -p/(1 -e/m) ] (2)
(2) RAPZME(m - ) T UBEIA TR — AN PTE KRS B2 m - {20 -2.329, WA m <e, KRR
Y K4, 4k (1 - e/m) AT AR SRIME AN B (3125) Y E9IE ™ , W45 822 ) Levins #7 ;
dp/de = -2.329p(1 - p/3125) (3)
LERF 3 T4 T LIFH : Leslie 45 AR LA 400
HESE TR (MR ) A O 45 SRR, B2 M 350
IR (T RE) FhBE, X 5 A2 5H 1 3R W 20 B R AE W) 24 R AE 300
MR RA— . SREBEEZL TGS R 250
1 ~4 ARG EZRFE K, HIRF K yhEl = 200
PR & U, A AR 58 ) AR5, T B AR 3 5 150
RS R IR AL T T RS, NSRBI P it B 2 100

LW EES S, BLMBEREMNERH N, = 50

346 #k/500m’ 2 34 20a FFEH] N, =38 #/500m’, T3 s 7 s w1 15 v o
FA N, =N,_, -N,_ e > Jt— 5T, B 2% Fhitk o] fE7E W Time

KK 36a JEFER M HAIEE R O(E 4), B4 SRR SR R 2%

3.4 SR SBR2HEERNELRSN Fig. 4 Negative growth model curve of Cymbidium sinense population

1980 4F L J5 B9 - 3K IRt 1980 4F DL A 1R &
0.7°C , 3 ig#Ed 1.0CH A2 1.10.11 A4y, He 10 A Mgk, i5 1.4°C, AFYSEMS 25CEERK
KS5~6AMHG5~9 BB 10 AH) o FEHIFERTE 1980 ~ 1989 4E % 1877mm, 1990 ~ 1999 4> 1956mm 2000
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~2009 42 1826mm (£ 4k H RN IR R) o 20a WRREBAEM R, IRZE BT I 4475 KIS [E]Y
EHRRA, FEoK B 8080 R & BURIE ), AR B>, 28 R B3R, KEBFEM TS HAKELER,
EERAFER, RERINTEAFTESEN A= SENENARERXR, —BIA N, IR RS
&2, BERYIW IS EERE 2R IRFA SRR EIFA—E 8, 75 IR K2 SR A S NS E T EEXR
BIGI, 51 R T REERE M, AaRNEFRIIAEBINEL 5 IREAER | 2R B MMy &, UH
FAEEFHATMETEL . MM REBCR WA S T8 , BT B BAR M D AAE R BUR, FT5 R a2
BANTIED) . BB RFAE R T MEFNREST T IZRRZ AT B MR RN EE . BT hig Mk
JE AR A AR T B R T R AR ) 2 YR BT B A7 TR, X R R B o, 38 S AR 2 8Usk (B 5) . B
TRIRET, ENERME, ZZREEK, RN HRAZEH R RN E T MRS, PR N2, BRI RET
B SREBUEE £ TR R 2T AR T . BEBVEMR B T RIRMOLE R T A BT R 2% 5
DA B o IR 46 28 2 A B IR AE 2E KR S T PR
4 SR I

T I AE Ay AT LU SR 22 AR AR, Y L b 10&: B L {75 % survival rate of Cymbidium sinense 3500
AR #h o Leslie J P45 Y 45 1o b F90 0 o B 50 2 A
SR EhA AL, R R R AT 88 22 X F IE AL T B B \
R MRS AT AT, FEE TR oY)
BIEIN, =N, , -N,_ e R UBMFHHHHEHY,
SR A 125 R RS Ry VAR AREAA TN Leslie JHFEAR AL
BRGCGSRANE o« ZERRRE ARSI K Levins BRI, 21
LR m <e, RSB ZESFRRA SE M K4, 1R 0
SBEFMRABIUE, IEESE T BRI T A AR,
XY Rk 1E 36a JGEX —HIXTH K .

YRR S SR Y MR A AR ) MSh AR BIS AR S8 2 70 AR
BAHEERARER™ ) REAEELG THYFIBEER  Fi 5 Rainfall curve and survival rate curve of Cymbidium sinense
SEF AN A AR LA S AETE HY 2 AT DA S B A A B SR
B, R LRI AR SRS 0 R o BRI GE I T A iy 2 LA T TG B 48 R e LB SIOIR L, ol
FRE ST R B S RIS R R PR 2 ETIRZ T RMAUREL. NB24H
FRMETT AR B4 B FAAEIX 75 T B R B , TS I A B3U1SE e I 2 8 10 66 k) RUBE PA A A T 3 2 i 4, ik
MRTE B IR AR (25 ~35C) A H AR T IE,8 ~ 10 Ay AL ZF b FAE 2R 401k )5 Y SIRATI AR 4 H7 78 25°C LA
b, BEERSEA M EENCRRER, NEER AL R MBS 45 S5 R AT IR B, B SRR 5 N TR 3 vk 19
11.16% F154.83% , W& BB W25 (0 3.2.3) , Fith, B 2 M EFAMEFE PR OURA R o

B T IRl 3 T R J 7= A KB CO, , 250 TR BE = 77 A TR 28 3800, F T 33K 2800 F 7™ A T £
SAEBEEA . IRMIFHR , BUE T 88 2200 IR B2 M B B, SRR X = IR T 5 , B 7 MR A i S K & , 58 vk
BN VR BE , A8 A R, DA B A R R 25 P 1 R S L) P A, P R AR BB T TR R A R R T 9 R 2
A FRAE ] DA K AR A ) K BE ) TC AR ST UK B B i T 52, [RI T 88 22 Xk LA 2 S R S T B MAE RS T
BHFM T R ZRE0EIR, R R4 s A M R L R AL M RTE R, R R RB WU 46 2, R
MR & B SR BEEAE R Z Koo FREEH KA B B A P I ARE K M R S U e A T R
HRBRIEL, TR R R HAB N e MEZ I R BT TR B & IR T A M5k
J1o Bk, B2FMHEB DR RUBE RELEHFIIF AT — 18R L L, A5 BEAFRE T AR
R B FEAR B R 1A AR TR RE T R 1o EX —HFWIERT , Tk M F R E IR R4 1
) B BT FAAE R , FPAEXE LA AN SE K B4 B T AE M 3 T

3000
800

2500
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2000

@
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F % Rain
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HH S SRR FEAE BE OREE KRR SR RIY LR A i R B IR, R 2 4 B TR VR I 9 45 21,
B EERZEN TR K KIRZNR , 3X L5 R F AL S (8] SURIR T, 3308 T X ISR B A B 0l 7= A T B O R i, 3
Rk 0 S0 T AU = B AE T AR A BT AR T S R T35 /K A it S 30 2 S ALSE T, B DG & 1 A8
& W FEBT 1T AOK BRI s> T F R AR 3SR R D45 2 1 B8 22 A AR = AR R
RN, AT T RIE R TR AR A Ay R AR PR E L o ASBT ST R 88 22 X SR TH = K 20 I
U UESE T ARBR AL AR T SR A AT BEANEE TR TR T P2 2 TSR IR F R ZA TSI I
InFHA XS ER S BTIR ( EZROLIR) M4 Iy, (H 88 2 RATIRAAE W Fh  OBIE LG, B Z R R X R A
BERRERE , FRA R A R BT R B IR AUK 0 ORSAE o PRI, 2o 88 22 P AR T 36 224 647 i I W JRAR A A
N TGS T AT, il N T BRFR ST AR v, Fr SR AT [ VA B 51 . ZETREEIR) , 58 22 B iz g 5 | 2 AT T0
SRR U2 A A A7 T A B S B SR 3 o
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