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Population characteristics of Rhododendron platypodum and its relationship with environmental
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Abstract: The population characteristics and environmental factors of Rhododendron platypodum Diels in
Jinfo Mountain, Zhaoyun Mountain, and Baima Mountain of Southeast Chongqing were investigated by
using typical plot survey method, and the relationships between them were analyzed. The results show that
R. platypodum populations distribute at the elevation of 1 709-2 152 m, and the habitats among quadrats
are quite different and more populations are distributed in the habitats with steep slope, sunny aspect,
high canopy and surface transmittance, and thick soil covered with litter. The densities of adult plants and
seedlings of R. platypodum populations are low, with the means of 1 373.7 and 252.6 hm™ respectively;
the basal diameter and adult plant height are small, with the means of 12.0 cm and 2.2 m respectively;
the percentage of flowering plants is high, with the mean of 75.8%, but the percentage of flowering
branches is low, with the mean of 22.1%. With the increase of diameter class, the individual numbers of
R. platypodum populations show a tendency to first increase and then decrease in general, and the
structure of diameter class is complete. The survival curve of R. platypodum populations is in accordance
with the Deevey- I type curve, the early mortality rates of the individuals in the populations are low, and
most of them can live to the physiological life span of the species. The relationships between population
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characteristics and environmental factors are complicate, which can be described by linear, quadratic
trinomial, and cubic tetranomial, higher canopy and surface transmittance and thick soil covered with
moss can significantly promote seedling regeneration and flowering of R. platypodum. The habitats in
which R. platypodum populations are distributed are special, and the densities of adult plants and
seedlings are low, making it is easy to be endangered. Therefore, habitat protection should be
strengthened and seedling regeneration should be promoted reasonably in the management of R.

platypodum populations.
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Table 1 Environmental characteristics of quadrats of Rhododendron platypodum Diels populations in Chongqing City

REJTD W/ m W/ (o) B RSB/ % WFECHE % R S SU
Quadral” Elevation Slope Aspect Canopy transmittance Surface transmittance Soil typez)

JF1 2072 75 B3 Semi-sunny slope 48.4 16.8 S3
JF2 2 079 22 TeH 7] No aspect 44.6 12.0 S3
JEF3 2 068 14 JeH¥1a) No aspect 58.8 18.8 S3
JF4 2 146 85 2L BAYE Semi-sunny slope 83.8 22.2 S4
JF5 2120 80 L FH Semi-sunny slope 87.2 22.8 S4
JF6 2152 50 P FH3 Semi-sunny slope 68.6 34.4 S1
JF7 2 147 52 2L BAYE Semi-sunny slope 56.2 15.4 S2
7ZY1 1876 30 FH3% Sunny slope 66.0 17.8 S2
ZY2 1875 30 FH3% Sunny slope 65.8 16.8 S3
ZY3 1872 30 FH3% Sunny slope 75.5 33.2 S2
Y4 1877 27 FH3% Sunny slope 78.2 37.2 S1
ZY5 1912 45 FH3% Sunny slope 67.2 19.0 S2
7Y6 1915 47 BH 3 Sunny slope 63.8 14.2 S2
N7 1 904 21 FH3% Sunny slope 72.0 40.8 S1
7Y8 1 908 35 FH3% Sunny slope 62.4 20.6 S2
7ZY9 1910 34 FH3 Sunny slope 80.6 18.8 S2
ZY10 1 885 28 FH3% Sunny slope 60.8 23.2 S2
BM1 1713 85 2 B 4 Semi-shady slope 73.8 20.6 S4
BM2 1 709 86 L [H3 Semi-shady slope 73.6 24.2 S4
X 1.954.7 46.1 67.8 22.6

SD 137.7 24.3 11.3 8.1

CV/% 7.0 52.7 16.7 35.8

1>JF]—JF7; 4111 Jinfo Mountain; ZY1-ZY10: #&X = L1 Zhaoyun Mountain; BM1,BM2. 4 5 1l] Baima Mountain. X: “FY{H Mean; SD. i 22
Standard deviation; CV: 25 ZR 4L Coefficient of variation.
281, T REA EEEE L Thick soil covered with moss; S2: + 2 EA R A 7% 27 35 Thick soil covered with litter; S3. +)JZJEJC7 55 Thick soil

without covering; S4. + )2 E I 1 )2 Thin or no soil.

£2 ERMEARESREFEY 60 -
Table 2 Population characteristics of Rhododendron platypodum Diels
in Chongqing City" —
1) 50 -
githt® : BD/em  Dy/hm?  D¢/hm™  APH/m =
Statistic” ] S —
3
Min. 3.3 500 0 1.5 =40 |
Max. 24.1 2 300 1 300 2.9 _g
el i
X 12.0 1373.7 252.6 2.2 g 301
SD 7.3 593.3 406.0 0.5 £
=3
CV/% 60.8 43.2 160.7 21.4 “ 0k
&=
BE) E=
jﬁﬂ.—¥2 Ny Ppp/ % Nig Pyp/ % ®
Statistic?’ 1ok
Min. 34 30.1 6 10.0
Max. 688 100.0 234 41.5
X 230.3 75.8 49.0 22.1 0 I | m IV Vv Vlr '\;ﬂ W IX
SD 192.1 18.6 52.1 8.6 7%  Diameter class
CV/ % 83.4 24.6 106.4 39.2
DBD; 4% Basal diameter; D, : MAEMIFRE Adult plant density; I: DBH<1 cm; II: 1 em<DBH<5 cm; Il;: 5 cm<DBH<9 cm; IV. 9
Dg: ZHH% % Seedling density; APH: AUAFAH#R K = Adult plant em<DBH<13 ¢cm; V: 13 em<DBH<17 em; VI: 17 em<DBH<21 cm;
height; Ny : HHAEL Number of branches per plant; Py, . JFAERE WVI: 21 em<DBH<25 c¢m; VII; 25 em<DBH<29 em; IX; DBH=29 cm.

8 Percentage of flowering plants; Ny : FRERTFAERIEL Number of DBH: }f§4% Diameter at breast height.
flowering branches per plant; Ppy: B¢ 2% JF #€ R Percentage of
flowering branches. N . p
2 Min.. f/MAE Minimum; Max. % KH Maximum X. F¥HH E1 BRI R R
Mean; SD: #5#fE2% Standard deviation; CV: 7255 &% Coefficient of Fig. 1 Diameter class structure of Rhododendron platypodum Diels
variation. populations in Chongqing City
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Table 3 Static life table of Rhododendron platypodum Diels populations in Chongqing City"

x A, a, l, d, q, L, T, e, K,

I (DBH<1 cm) 45 50 1 000 62 0.062 969 5021 5.021 0.064
I (1 em<DBH<5 cm) 45 47 938 77 0.082 900 4052 4.319 0.086
(5 em<DBH<9 cm) 54 43 861 93 0.108 815 3153 3.662 0.114
IV(9 em<DBH<13 cm) 45 39 768 108 0.140 714 2 338 3.043 0.151
V(13 em<DBH<17 cm) 34 33 660 123 0.187 599 1 624 2.458 0.207
VI(17 em<DBH<21 em) 17 27 537 139 0.258 468 1025 1.908 0.298
VI (21 em<DBH<25 c¢m) 18 20 399 154 0.386 322 557 1.397 0.488
WI[(25 em<DBH<29 cm) 6 12 245 169 0.692 160 235 0.962 1.177
IX (DBH=29 cm) 12 4 75

D x. 24 Diameter class; A, : x BRINAFEAEEL Individual number in diameter class x5 a,: ST x R AMAEL Individual number in diameter class
¥ after smoothing; £, ; x F& 2R b A7 1% 84X Standardized survival individual number in diameter class x; d,: x £2ZUbR EfL BE T- 4> R 5K
Standardized dead individual number in diameter class x; g, : « FRHIET- % Mortality rate in diameter class x; L, : x & x+1 £ 8] b WA 4735 A4
% Survival individual number in the interval from diameter class x to x+1; T, : x XL ERHIEA RS Total number of individuals in diameter class
x and higher diameter classes; e, : x 24 N Life expectancy in diameter class x; K, : x I RF Killing rate in diameter class x. DBH; 4%

Diameter at breast height.

WA AR

Standardized surviving individual
number

b

200

OIIIIIIII
I m v v v uwWm KX

24 Diameter class

I.DBH<1l cm; II: 1 em<DBH<5 cm; I; 5 cm<DBH<9 cm; V. 9
em<DBH<13 em; V: 13 em<DBH<17 cm; VI: 17 em<DBH<21 cm;
VI: 21 em<DBH<25 em; VII; 25 cm<DBH<29 em; IX: DBH=29 cm.
DBH: 4% Diameter at breast height.

B 2 ERWiEHL R AT th 2k
Fig. 2 Survival curve of Rhododendron platypodum Diels populations
in Chongqing City
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x4 ERTAHABHBEFHMISHERFHSMAEIFSH(n=19)

Table 4 Polynomial regression analysis on population characteristics and environmental factors of Rhododendron platypodum Diels in Chongging

City (n=19)
FEEERAE Population characteristics (y) FFEEHF Environmental factor (x) J7F2 Equation R2Y
F£4% Basal diameter WEK Elevation y=-680.921 4+0.747 2x-0.000 21> 0.705 Qs
Y Slope y==29.595 1+3.324 0x—0.073 442+0.000 5x° 0.400 1
R 5% 6% Canopy transmittance  y=-116.742 8+3.854 6x-0.028 1x? 0.377 2 =
WAEAEARBEE Adult plant density MR Elevation y=5645.074 3-2.185 2« 0.257 0%
Wz Slope y=-2502.208 8+267.315 1x-5.732 357 +0.037 9x°  0.522 6
W5 63 Canopy transmittance  y=-471.395 3+27.196 7x 0.268 8
B Surface transmittance  y=-1 959.038 8+288.898 5x—5.589 3« 0.355 4
LI % Seedling density %% % Surface transmittance  y=1 123.760 7-110.339 7x+2.838 61> 0.814 8
FAERIRAR =5 Adult plant height K Elevation y=57.991 8-0.057 6x+0.000 01> 0.369 4
FARRAEL Number of branches per plant MK Elevation y=-16 435.510 4+17.729 4x-0.004 7x> 0.403 2
TFAERE L3 Percentage of flowering plants W Slope ¥=96.961 8-0.458 5x 0.358 13
R 5Ei5 64 Canopy transmittance  y=1 014.149 5-50.528 6x+0.873 9x°-0.004 9x° 0.728 9sesese
13565 Surface transmittance  y=49.098 3+4.183 5x 0.259 9 =
FARRTFAEAEL Number of flowering branches #8335 Y6 Surface transmittance y=193.968 2-15.368 5x+0.353 9x? 0.450 1%*x*
per plant
A 25 TFAE 3R Percentage of flowering branches #1335 Y6# Surface transmittance y=41.876 1-2.352 8x+0.058 3x° 0.645 4%%%
Do e w3 BIFIRTE 0.05.,0.01 F10.001 7K1 3% Indicating the significance at the levels of 0.05, 0.01, and 0.001 respectively.
25+ 3000 1000 35¢
a
L a
0l 25001 a 300 30} ab ab .
. 2000} p B 25r
£ 15F L L 600 E 20l
S o 2 1500} £ g
@ 10} & & 400 < L5r
i 1000F Lol
3t 3 500} 200 st
0 0 .
Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4
Bl Aspect W Aspect Bl Aspect Wi Aspect
600 150
500 120
400
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Z 300 S = >
S 60 S
200
100 30
0 0
Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4
Bl Aspect Wil Aspect Wi Aspect Wim Aspect

[A] —FEF5 AN [l /NG F- B e m AN [R) 3% 1) 7] 22 5 1. 3 ( P<0.05) Different lowercases of the same indexes indicate the significant ( P<0.05) difference

among different aspects.

BD: 3£4% Basal diameter; D, : BUAFHIERESEE Adult plant density; Dg: #7054 Seedling density; APH: BUAFHIHRIR S Adult plant height; Ny . Fffk
#%%0 Number of branches per plant; Py FFERE LR Percentage of flowering plants; Npy : SEEFFAEAIEL Number of flowering branches per plant; Py :
K4 FF £ Percentage of flowering branches. Al: Jo#1i] No aspect; A2: f[fJ3 Semi-shady slope; A3: 2:FH3{ Semi-sunny slope; A4: FHI Sunny

slope.

B3 et B K T b AR AL RS T B A Y R 0

Fig. 3 Effect of aspect on population characteristics of Rhododendron platypod

Diels in Chongging City
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Fig. 4 Effect of soil type on population characteristics of Rhododendron platypod
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