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Population Structure and Spatial Distribution Pattern of Rhododendron
pudingense
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Abstract: Rhododendron pudingense is a new species in genus Rhododendron. The population structure and
spatial distribution pattern of R. pudingense were analyzed by means of smoothing technique and mean ratio in
four distribution regions first discovered in Guizhou Province. The results showed that there were 1 113 indivduals,
including 611 in Qinglong, 308 in Wangmo, 83 in Puding and 111 in Zhenning. The population of R. pudingense
was mainly concentrated in the first and second age classes. The survival curves of population in Qinglong,
Wangmo and Puding showed Deevey-II type, while that in Zhenning showed Deevey-III type. The distribution
patterns of all populations were aggregated. The population of R. pudingense in the four distribution areas
belonged to the growth type. However, due to the small number of R. pudingense in the distributed forest
community, it was in a subordinate position in species composition of community, the vulnerability of its habitat
caused by a large amount of bare bedrock in the growth area, the new species of R. pudingense might be
eliminated by other species in the forest community if human disturbance measures are not strengthened to protect
R. pudingense.
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L 8 #1HY fE (Rhododendron  pudingense) Y
16} (Ericaceae)ft B E)&E W SREAR, 5 0.5~1 m; /)
Bor A, MEEE, MK 2~4 mm, {£ 2~4
5%, AEE P L BRSO, A THEER 1 300~1 400 m
B A e L R S, B A A, AMED,
e 4 A ME S A LA, R0 A. 2018 F-7E“5:
PH R AR TR 85 2 M > At RS AERME AT 52 I H 1
FrorEgirh, fESME Y E R B ORI E MRS AE,
HIEESSYATH ALY (R, myrsinifolium)F1/NEFEES(R.
microgynum)FEL, (AFELETREE | HESS AL LA B
IX e 2019 AL ST EBIRE X — IR 14
B, IR A D SCERAN AR UM BB AR A AZ A,
TN R RSAE)E 8l DI E RIS e K
W, FHoam 4 98 e MRS AL, 2020 SE7E PhytoKeys L
KRN, FELSMTIONRE e, WE, EiRA,
RS A A I B, AR T ARSI R
Rt ARYE TUCN WM (4 e S5 bR
HERZ T e WIS, AT ARG 78 A .
AR, RTARSIERHE MBS R 2, %
ISR B AL RS (R, feddei) P25 b4 Je FLEh 25 HF
FEHEAT THHTE, INAHTHYSAMARGE 2, (B4
MEETEERZ, BSFL RGPS A MR AR T Y
IR AL D IRECIN IR, RoEE
eI EAPFEESAE(R. moulmainense) P RERIEH 734 2
PP T, BTGRP X522 G0 X A
AY(R. jinggangshanicum)FIFFIR MG NG TR,
i S FE AR AR I DT ik e, A2
ITEAH, J& THKARE . XLt | A RS ERHE
VIRIRPRE S5 A0 S LB R BRI e RS AE 51
FegH, BANRUWHEME, fgnisds, H8eit
BOEET AR RN, AEIR IR, A TEARAL AL
%R, HAIFHRTRERERN IR ¥, BT HA
BESEM 52 Ak R B 2 . R AL
e S R A& R, AR e AR AE 4 K
SRMPRE AT AT S B A, USR] o3 A mU R
AR GERIRHIE S Anikg =y, Faon 8 e AL S A el
TR, RGP AR A i FE RS AEMRE 5F
e e o

1 BPRIATT %

1.1 B X AR
AR VR B3 A A B AE R IR I £ 2

I IXREAT, BLAE DTN A 2T e B A T B
LSV R A A T VR M BRI BRI . BT
X AT 5 M 44 T A E(24°53'~26°31" N, 105°08'~
106°26' E), A2 B () fik, redbwn, Hox
3B mC, #EAA A e R g, e rh
B SLE TR A o5 A SR AR 84.6%), TR
5 60%, MEFEEL Y 53%, B L 76%. 4 HEF
Py 14 'C~19 °C, AUREN, FEFHEIRRKE 1222~
1492 mm, ZBEE B FPHHKD, TREK, #
e A A S A K W I S X A - )W W nt:
FRMEE, FEREE, Akt KFELSE. £
AAET, Gt 20T X E AR AR R AT
AW F A AL FF (Platycarya  strobilacea) ~  #& H- 4l
(Carpinus turczaninowii) M35 1%(Pseudotsuga sinensis)
&, FEEEREAR NI S (Vaccinium brevipedicel-
latum)~ ~+ KI57 (Mahonia fortunei)f 1145 (Camellia
Jjaponica)%, FEAELETARA KBIR(Pteris cretica
var. nervosa)s FHIH(Plantago depressa)~ TL1T"
(Miscanthus floridulus )55
1.2 B E

SEVPP B AEIR, R E RS IR E
REAT YR A1), AT BEHIALA 200 m? (10 mx20 m) AR
L2 A4, HhEE. EES 3 A, B4, H
T2, WREMEHIAL L Sn) . Yhn . R
R (R 1) BRI D9 20 D 2 mx5 m /)
FETT o BAFETT BT RAK R, ME 12 =5 em )
TeARWFI G W WiE. Bms EARE TR
2R, MEHARFIR & FAEWRE 2 mx2 m /M FE
77, WRF AR A PR AR R
1.3 FhERSRXRIS

FEFEEIREL AT R, R — Bl AR SR 8 200t
PRSI e LR B — B, SRR SR B AR
RGN TT IR, R E ARSI K FAR S5 HEAT R
gy, St E AR AL & o A R AR S A R
TR EE IR 73 A A F P FRAED 121, 455 R A
5E AT FS A6 B AR AT 1R S BRI 0 R AR IS SERE A M
%D XI5 7 A, D1<0.5 cm; 0.5 cm<D2<1 cm;
I em<D3<<1.5cm; 1.5 cm<D4<2 cm; 2 cm<D5<
2.5 cm; 2.5 cm<D6<3 cm; D7>3 cm, HH D1 X}
N T, D2 X MNEYHR 11, DLILSEHE, 408t %
FEHL & W A, DLAMABOY R, 0N 1 2
YN, ) e AL RS AE RN S5 A ), 0 AL
RS AEMRE AR HBEAT 00, T REAh R B Ho0S
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Table 1 General situation of plots
FEH G 2% (B) HE (N) K (m) B () B M (m?)
Plot No. Longitude Latitude Altitude Gradient Aspect Area
e 1 105°35'17.61" 26°17'31.63" 1496.0 30 ] 10x20
Puding 2 105°35'17.61" 26°17'11.57" 1495.0 30 [l 10x20
3 105°35'16.85" 26°17'31.15" 1496.0 40 i 10x20
173 1 105°16'34.31" 25°5027.38" 1444.9 47 ARAL-Tirg 10x20
Qinglong 2 105°16'32.54" 25°50129.29" 1429.8 50 PEg-4 10x20
3 105°16'33.39" 25°5029.88" 14359 45 Z-1 10x20
ey 1 105°49'58.03" 26°7'17.29" 13823 40 Fim- ARk 10x20
Zhenning 2 105°49'57.69" 26°7'17.26" 1356.0 48 PiEg-A L 10x20
B 1 106°22'31.13" 25°14'17.48" 1298.4 50 FRg-ridk 10x20
Wangmo 2 106°22'43.96" 25°14'6.60" 1300.0 70 It 10x20
3 106°22'48.04" 25°14'7.82" 1274.4 45 -1t 10x20
4 106°24'32.11" 25°20'32.60" 1258.0 60 db-F 10x20
REES 7 1 (R T Y, SATRIERE AT . Ry M e ATk S

1.4 BEEARKGg

W5 e RS TE R BAR TR IR N, BRI AAR 2]
NN R PRI 735 e o 7 A 1 25 M7 3800 K 1D I
ARG B ARG EF RS AR R . B R
JE FH 1R T B 2B P BT AR AR RS A5 A 1 St
SERMIERS), FTRL, RS RAERRBREMEIEES
TAREE AR BCE RS, XS IPET N FE,
TEFPA A AR PR A RIZ R SR T RN FUE I L
(19, BT CAARHIT 5 R FH 503 AR b RS HE 30 1) S5 4
PRUCDL I G A= Ay 2 o H BB T g A RS

AarRIFEARXAN: x MR ERAE S =(a
ao)*x1000; M x B x+1 EEHPIARENIET E(d) =1~
Lty 5 x B x+ 1 B IPIBET R (q0)=(dy/ 1) x 100%; 5
x Bl x+ 1 WS AT I MREU(L) = (Lt Lo )/2; B SR x
W () MR EU(T) =L+ Lin1 + Loyt +Lyrn; Hix
U4 2R T A iy B SR BT S B T i (e) =T/ L Y
RE(K)=Inl—Inlerr; A7 (S0 =ler/ Lo
1.5 FiEHERE

AR FT AR GO B (8 2 R, DA W4 R
BU T 28 (gx) STH 2% 28 (Ko) RYNHIE AN o0 A m S 58
FEESAEFPREAE T2 ph A SR ph 217, DR X
LIRS 2 AR, DAAR AL A2 TS B B A
BT RS E AL RS AE PR A I 2R, 12 FH AR 4L
BR H Noxe=Noe > FI1 5 bR $ Nox =Noxe—b Xt 47375 #h 28 32847
AU, G SRARHOR E LA ROREE, AR Zh
Deevey-1I%!, 2|y Deevey-IITAI,
1.6 FPEEE[A145H

FREF S 5 A 3 FhRBY: BN A 395

KIBH(K). ¥ EFRE(C). Cassie FEFr%E(Ca).
IWAEFREGE(D T EEE (MO AN S48 5L
(P) 3 M1 3 5 L BY A8 Ff 3 25 8] 43 A7 A% JR) 1Y) 2R S

fER20-21]

DTS xS x N st =3 x))

(N=-1), K, N REEARFET A, XoRE i /67
W EIAMASL . R SYX=1 WIF TR A6,
R SX>1 T ER 5, R SYx<1, WiET
51534

Bt IS EK)=XP/(S*X), 24 K<O if FhiE2 T
5534 4 K>0 BEERES AN 4 K>8 B 2R
I3 Ao

P HEFRB(C)=S*/X, 24 C=1 W PPt S BENL A 5
Y C>1 WRREN; Y C<I B 2S00 .

Cassie T88(Ca)=1/K, 24 Ca=0 I P 2 FEHL 7
fis Y Ca>0 B I 24 Ca<0 B 25040 .

MAFEE(D=SHX-1, 24 =0 IRl 2 BENL A0,
Y >0 B 2R 2 1<0 B 2395500 .

S BIH BE (MH*)=X+SYX+1, B H A % (P)=
M*/X, 24 P=1 B FhEE 2 BENL AT 2 P>1 I 2R
A 2 P<1 BRI

2 GiRA
2.1 T REALBSTERRE M AR

TE A s e AL RS AR I 1113 £K, HA g
B 611 k. B215 308 Fk. & 83 #k. 4T 111 #k;
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BT R, 4 A5 R 8 AL B AEFR R i 42
LG bR, WERE . B, BT R &7 30%~40%,
WEFEHL S 80%..  HLBH U 2% 1 3G IS4 H0E T I
b, FrR S B A A TR E W VIR VI
AN

i P A b S 2 T ()5 5 FERS AL (5 32%, ek
I, IV, V 25015 13%. 9%, 4%. iR
2 11 AR PR 5 17%, B2 TIL. IV (5 18%, #2% V.
VI. VII 3505 7% 4% 6%. % 5E FEH s 2%
I AR S 11%, #3248 1. IV V 2350 & 1% 4%,
5% BT REH PR T IRERR & 14%, WS T
IVL V235l 16%. 11%. 10%, #2% VI, VII 4
A 6% 7%
2.2 LEMBSEMBRSED

HH 2 W] I, B AL RS AEFP RS I, &
I3 s AR EAG AT AR D R R MR T 4
5 10 W AMAKCKIR D . e BT 3L
TESS TS IOE BIEAE , 585 11 WS KIR B jks >, 2
JE R R AR LR . A AR SR RN T I A
VI RIS VI B KRG . JET- 2R K2R

BAMI AR, AR REWS e B e N % E
BT BT AT R E A RS AN A 1) A i I
B BRI AT s BERE I AN W T BRAL, HoAthh
X#FELE 0.5 Ao

EH T 2 WO, I 23 A e R v HET 233 0of £
LRI, W5 5E A& Deevey-IT7H, FIRLTR )5 FE 59 1)
$=9.2155¢ %1% (R?=0.8453) . »=8.2532x"4% (R>=
0.6197), BIAKGEGZE IR A Deevey-1TH . HHIE 340
R I ZE AL (A& 7 RE 9 N y=7.2229¢ 70047
(R?=0.979). y=7.1188x"'*> (R*=0.903 6), f&%7 L
) R2 R, HIE AN Deevey-TTAL; 5 5 A1 15 A7
TH PR 3SR BN y=7.9657¢ 0207
(R?=0.936 2). y=6.9875x%3! (R?=0.923 3), 5% 5HE
) R2EK, HIEN Deevey-IIHL; FHT 704 fifl A7
A Bk R, PRI E T AR S AN y=
6.5827¢ %% (R?>=0.793 9). y=6.6376x "' (R>=0.933 9),
TREUTREN PR, HIE N Deevey-TITEY i 25

B 3 AT, AHE] 5 A RS 5 AL RS AE R I
HE T F Hh B A 2k Z th AR (R AR AL A AE AL, T AN (R
I R 4 DA RUNEE T B35 11
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Fig. 1 Age structure of Rhododendron pudingense
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Table 2 Static life of Rhododendron pudingense population
%rl:; Afﬁ (éjiass A a L Iny . 9« Ly T ex K. Sy
53 I 253 253 1 000 6.908 419 0.419 209 499 0.499 0.543 0.581
Qinglong II 196 147 581 6.365 150 0.259 75 290 0.499 0.299 0.741
I 78 109 431 6.066 150 0.349 75 215 0.500 0.429 0.651
v 52 71 281 5.637 151 0.538 75 140 0.499 0.766 0.465
v 2 33 130 4.871 130 1.000 65 65 0.498 4.871 0.000
VI 7 0 0
VII 3 3 12 2473
i I 130 130 1000 6.908 338 0.338 169 405 0.405 0413 0.662
Wangmo 1l 73 86 662 6.495 116 0.175 58 236 0.357 0.192 0.826
il 79 71 546 6.303 115 0211 58 178 0.326 0.237 0.789
v 76 56 431 6.066 115 0.268 58 120 0.279 0312 0.732
v 28 41 315 5.754 116 0.368 58 62 0.197 0.455 0.634
VI 18 26 200 5.298 8 0.038 4 4 0.020 0.039 0.962
VII 25 25 192 5.259 192 1.000
5 I 66 66 1 000 6.908 894 0.894 447 500 0.500 2244 0.106
Puding II 9 7 106 4.664 30 0.286 15 53 0.500 0.336 0.714
I 1 5 76 4328 31 0.409 15 38 0.502 0.511 0.600
v 3 3 45 3.817 30 0.660 15 23 0.506 1.099 0.333
v 4 1 15 2718 15 1.000 8 8 0.528 2718 0.000
VI 0 0
VII 0 0
T I 39 39 1 000 6.908 742 0.742 371 500 0.500 1.356 0.258
Zhenning I 15 17 258 5.551 31 0.120 15 129 0.501 0.125 0.882
I 18 15 227 5.426 30 0.133 15 114 0.502 0.143 0.867
v 12 13 197 5.283 30 0.154 15 99 0.503 0.167 0.846
v 11 11 167 5.116 31 0.186 15 84 0.504 0.201 0.818
VI 7 9 136 4915 15 0.111 8 69 0.506 0.118 0.889
VII 8 8 121 4798 121 1.000 61 61 0.503 4798 0.000

A x WA ac AMBIEE; Lo A x BTG PR HEAAFE MR de A x 2] et 1 BRZUIARHEALIE T3 g0 M x B ek ] BRUINBET R L M x 3
Xt B ATIE B MRKL T x UL ECED MR EEL e BEN x RGBT IR R s Ko R, Se AFEHR. T

A,: Number of individual at x age class; ax: Correction value of 4,; /,: Standardized number of survivals from x age class; d,: Standardized number of mortality

from x to x+1 age class; ¢,: Mortality from x to x+1 age class; L,: Number of survivals from x to x+1 age class; 7,: Number of individual above x age class

(inclusive); e,: Mean life expectancy of individuals entering x age class; K,: Disappearance rate; Sy: Survival rate. The same below
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Fig. 2 Survival curve of Rhododendron pudingense population
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Fig. 3 Mortality and disappearance rate of Rhododendron pudingense population
R 3 EEALRS R 2 (8] 20 A 4% SR
Table 3 Spatial patterns of Rhododendron pudingense population distributed in different locations
% o AN
kil o R Sx K c Ca I M P AR
Population Mean Variance Distribution pattern
% Qinglong 5.25 17.63 3.36 223 3.36 0.45 4.15 9.40 1.45 RAEEII A
i Wangmo 4.95 23.89 4.83 1.29 4.83 0.77 6.05 11.00 1.77 REI
W E Puding 1.70 3.90 2.29 1.31 2.29 0.76 5.57 7.27 1.76 REI
#J* Zhenning 2.80 16.90 6.04 0.56 6.04 1.80 9.39 12.19 2.80 RAL A

SYX: FrZEIME; K SRS C RS Ca: Cassie $8EL I MWAIREL M SPI9IIETE; P: RUUESREL.

S%/X: Variance/Mean; K: Negative binomial index; C: Diffusion index; Ca: Cassie index; I: Clumping index; M*: Average congestion; P: Agglomeration index.
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g, G E AR R R R T E
MRS PR A A 52 95 B A TR A IR X, 3
JRAZIRIE A X Bk, E0G E ALRYTEAE 2 A i)
AMBEE T RERD, R YR AL AT st
i, N EHAER XIS R A R S SO A e sS
PE, AInaE AT 2 PR B e AR IE, TIReS
BUX BRI AR AR P B AR R
3.2 EREARSERBHKIZIEES
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A7 G238 5 o N 1 s P a1 575 ) Al LU i 8
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