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Abstract Based on the census data of ancient and famous trees in Guangdong province, this study ana-
lyzed the resource characteristics of Camphora officinarum and the underlying factors using Pearson’s correlation
and linear mixed model. The results showed that there were 5 8§16 ancient camphor trees in Guangdong Prov-
ince, and the age, height, DBH, and crown widthof the ancient camphor treewere mainly concentrated in
therangesof 100-199 a, 12.0-20.0 m, 63.7-127.4 cm, and 12. 0-20. 0 m, respectively. The ancient camphor
trees were distributed unevenly across Guangdong Province, most of which lived in the mountainous areas of
northern Guangdong, andfew lived in the coastal areas of eastern Guangdong. The age, height, DBH, and
crown width of the ancient camphor tree were significantly correlated with most of the tested environmental fac-
tors, but not with the slope direction. Average annual rainfall, altitude, and average annual temperature were
the most important factors influencing the age, height, DBH, and crown width of ancient camphor trees. Para-

sitism, bare roots, and tree holes had the strongest effects on age, height, DBH, and crown width. In short,
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there are a large number of ancient camphor trees in Guangdong province, mainlythree-classancient trees. The

ancient camphor tree growing in the high-altitudecold areais taller and stronger than that in thelow-altitudehigh-

temperature area. The growth status and potential of ancient camphor trees are generally good, but some growth

is still affected by diseases and insect pests, limited growth space, environmental pollution, and other factors.
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Table 1

Evaluation standard for growth state of ancient Camphora officinarum in Guangdong province
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Fig. 1 Structure characteristics of age, height, chest diameter, and canopy width of ancient Camphora officinarum
in Guangdong province
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Fig. 2 Distribution map of ancient Camphora officinarum in Guangdong province
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Table 2 Correlation analysis between ancient Camphora officinarum and environmental factors in Guangdong province

MK ZEEL  Correlation coefficient

WERF -
Environmental factor it B LOFE i
Age Height Breast circumference Crown width

TR Altitude 0. 080 s # * 0. 217 s 3 * 0. 029 = 0. 042 s *

Y Slop 0. 068 = = 0. 143 5 % 0. 060 3 = = 0. 053

Bl i) Aspect 0. 003n. s. 0.021n. s. —-0.007n. s. —-0.001n. s.
EIIE Annual mean temperature —0. 157 s —0. 247 =% —0. 135 s % —0. 130 ==

A H 2% Annual mean diurnal rang 0. 121 # %% 0. 161 = %% 0. 110 # %% 0. 117 %%
S5 Tsothermality —0. 123 # %= —0. 157 #* % —0. 116 #* = —0. 101 #* =

ZET7 YL B 22 Temperature seasonality 0. 172 s s 0. 229 s s 0. 160 = = = 0. 157 s s s

g H e i Max temperature of warmest month —0. 004n. s. —0. 072 s % * 0. 008n. s. 0. 007n. s.
% H 5K Min temperature of coldest month —0. 174 * = —0. 255 % % —0. 154 s % % —0. 153 s %%
IR FE 2 Annual temperature range 0. 168 s s * 0. 226 # # * 0. 153 s % 0. 152 = # =
2= Mean temperature of wettest quarter —0. 153 s %= —0. 249 # % * —0. 139 s * —0. 135 s %
w1223 Mean temperature of driest quarter —0. 166 * * = —0.246 # * * —0. 144 5% % —0. 130 # 3 *
W% Z= 1417 Mean temperature of warmest quarter —0. 081 = * = —0. 182 s % —0. 056 3 * * —=0. 055 s s 5
212 F 1 Mean temperature of coldest quarter —0. 169 s = = —=0. 251 s = =0. 150 s = = =0. 147 s ==
AEHIFE T4 Annual precipitation =0. 166 = = —0. 182 s s ~0. 162 # ~0. 142 5 5 *
H¢ . H B Precipitation of wettest month —0. 145 = %= —0. 157 s %% —0. 138 s % —0. 114 s %=
fx 1 H &R 1= Precipitation of driest month 0. 168 s * 0. 208 s  * 0. 202 s 5 * 0.202 # # *
Z=5 % Wi Precipitation seasonality —0. 129 s %= —0.223 sk —0. 106 # 3 * —0. 128 %%
1B Z=R# TR & Precipitation of wettest quarter —0. 154 =% —0. 182 # x% —0. 134 # %= —0. 142 # %%
fix T Z=% R 1 Precipitation of driest quarter 0. 102 s # = 0. 204 s % = 0. 081 s # = 0. 132 s %
I W% Z= [ TR 1 Precipitation of warmest quarter —0. 160 s * = —0. 229 % * —0. 154 5% % —0. 159 s 5 *
% Z=[% TR & Precipitation of coldest quarter 0. 131 s % % 0. 231 s s 0. 133 s s 5 0. 145 s % =

. * P<0.05; *#% P<0.01; #x% P<0.001,
Note: * P<0.05; *=* P<0.01; === P<0.001I.
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Table 3 Parameter estimation of linear mixed model of ancient Camphora officinarum with environmental factors

and growth state in Guangdong province

K T Py Age 45 Height Mg#% Chest diameter LW Canopy width

Type Factor B 95% CI RI B 95% CI RI B 95% CI RI B 95% CI RI
WK -1.28 (-4.72, 2.15) 0.68 0.38 (0.22, 0.53) 1.00 -11.43-16.73, -6.14) 1.00 -0.43(-0.67, -0.18) 0.97
b 353 4.03 (1.60, 6.47) 1.00 0.24 (0.13, 0.34) 1.00 8.92 (5.20, 12.65) 1.00 0.27 (0.10, 0.45) 0.90

&5 b 4[] 0.14 (-2.00, 2.29) 0.50 0.09 (-0.01, 0.19) 0.18 -0.70(-4.00, -3.75) 0.63 0.00 (-0.16, 0.15) 0.07

RO i

=5.71(-10. 54, -0.87) 0.98 -0.41(-0.61, -0.22) 1.00 -13.31-21. 80, -4.81) 1.00 -0.64(-1.03, -0.25) 0.99

ERE 0.17 (-3.51, 3.85) 0.63 0.02 (-0.17, 0.21) 0.08 3.03 (-2.54, 8.59) 0.82 0.21 (-0.06, -0.47) 0.30

AE Y
A 13.37 0.55
g 5 0. 00 0.21
Mg 4113 0. 00
W] 9. 31 0.20
BaHL LRG| 46. 86 0.21
MO g 2 MaRRE 0,08 1.05
BFmRE 3031 0.76
R < E KM 0. 01 0.38
ARZsE 12,26 0. 14
WYY 7.45 0. 00
] R, 0.02 0.06
CE 230 R? 0.43 0.18

0.00 (-14.39, -8.32) 1.00 -0.32(-0.46, -0.17) 1.00 -18.60-23.29, -14.08)1.00 -0.59(-0.82, -0.32) 1.00

27.56 0.96
0. 00 0. 00
44.67 0.00
37.52 0. 64
63.61 0.26
43.52 0. 81
18.98 0.49
18. 45 0.06
22.94 0.55
23. 14 0.34
0.02 0.02
0. 44 0.10

W B EERN R EAER A BRI R R B, BENLBOS ARR e 22 . R, 20 S RN AR RO A B AR 53 RY 2738 (81 2 R B DL 2307 3

[Al AR AR T AR 5 CT= B IX[A]; RI=AHXF B ZAE

Note: PBfixed effect is the standardized coefficient of linear mixed model, and random effect is the standard deviation. an represents the model varia-

tion explained by fixed effect. Rg represents the model variation explained by both fixed effect and random effect. CI= confidence interval. RI=

relative importance.
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