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Abstract: Hainan Island possesses unique ecological conditions that nurture abundant wild tea resources. This study
systematically investigated the distribution patterns and growth models of wild tea trees in Hainan through literature
review and field surveys. Curvilinear regression analysis was employed to establish growth relationships among tree
height (H), crown width (P), diameter at breast height (DBH, D), and basal diameter (d). Wild tea populations are dis-
tributed in Wuzhishan City, Baoting County, Qiongzhong County, Baisha County, Ledong County, and Lingshui County,
spanning longitudes 108.85°E—109.91°E, latitudes 18.21°N—19.19°N, and elevations 357.0-1410.6 m. The population
primarily occur in secondary forests and cultivated tea gardens, with significant canopy density fluctuations. The wild
tea tree resources in the study area were mainly distributed in sheets, and 6915 wild tea trees were preliminarily inves-
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tigated in 6 cities and counties, and the area with the largest number of wild tea trees was Wuzhishan, with a total of
4461 trees, accounting for 64.51% of the total. Wild tea tree diameter structure showed a normal distribution character-
istic with grade II seedlings accounting for the main body (40.68%), followed by grade I seedlings (25.29%), and only
2.22% of the V-VI. large-diameter wild tea trees remaining, showing an obvious juvenile structure. Maximum crown
width (11.5 m) and tree height (26.0 m) were recorded in Wuzhishan City, alongside the highest coefficients of variation
for crown width (56.53%) and height (53.87%), with a crown-to-height ratio of 0.62. Optimal cubic regression models
for growth relationships were: H=0.614+0.014C—0.258C*+2.13C* (R*=0.488, h<700 m); H=1.949-0.001D+0.020D*+
0.248D° (R*=0.340, 700 m < h<1300 m); D=-0.726+0.001d—0.024d’+1.026d* (R*=0.887, h=1300 m). The research

would provide critical data for ecological monitoring in Hainan Tropical Rainforest National Park, tea germplasm con-
servation, and green certification of tea industries. It also would advance carbon sink management under China’s carbon
neutrality goals and highlights the urgency for scientific conservation and sustainable utilization of wild tea resources to
enhance biodiversity and regional socioecological resilience.

Keywords: wild tea tree; resource inventory; curvilinear regression analysis; model construction
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Tab. 1 Geographic distribution of wild tea trees
LR ITACS £33 a4 AR R P AR
Survey location Latitude/(° E) Longitude/(° N) Elevation range/m Canopy closure/% Habitat

i 109.368 607~109.674 708  18.654 702~19.003 750  357.0~1093.7 0.10~0.85 WA . 2R R
. NTHT

= 109.606 198~109.614 551  18.666 056~18.679 659 644.0~853.9 0.50 R A b

I 109.520 046~109.768 348 18.811 568~19.194 765 397.3~1410.6 0~0.90 WA . RS2 . AT
HT

H v 109.304 072~109.424 180  18.207 956~19.048 917 458.0~800.0 0.05~0.80 WA b

iy 108.850 858~109.262 947  18.741 459~18.896 267 817.6~848.1 0~0.65 WA . 25/ N

b 7k 109.879 831~109.906 886  18.723 343~18.750 974 949.0~1088.0 0.50~0.93 WA K
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Fig. 1

Radar plot of DBH size-class distribution in wild tea tree at different sampling locations
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Tab. 2 Statistics on number of wild tea trees
R ok ot 4 4 N
Veteran tree Large tree Pole tree Sapling Seedling BT
HEGLE BARME Ty V4 V4 % 4% 1% foul
Survey Maximu-
location mvalue %t Gy HdE g BdE 5 Hdd G B np B G B i

Quan- Propor- Quan- Propor- Quan- Propor- Quan- Propor- Quan- Propor- Quan- Propor-

Quan- Propor-

tity/Bk  tion/% tity/Bk tion/% tity/#k tion/% tity/FR tion/% tity/BR tion/% tity/Bk tion/% tity/Bf tion/%

X1l 35.4 25 67.57 84 72.41 341  71.64 1197 69.43 2143  76.18 671 38.36 4461 64.51
fr 30.0 10 27.03 25 21.55 75  15.76 317 18.39 392 13.94 700  40.02 1519 21.97
i 26.6 2 5.41 3 2.59 10 2.10 6 035 24 0.85 7 040 52 075
=R 18.7 0 0.00 2 1.72 48  10.08 165 9.57 202 7.18 322 18.41 739 10.69
SRR 16.3 0 0.00 2 1.72 2 0.42 25 1.45 4 0.14 15 0.86 48 0.69
B 7K 7.6 0 0.00 0 0.00 0 0.00 14 0.81 48 1.71 34 1.94 96 1.39
ait 37 0.54 116 1.68 476 6.88 1724 2493 2813 40.68 1749 2529 6915

B, 6 AT B IE A B HE A 25 6915
PR, BPASRIAS TS, T, M., VY.
Vg VIR E T 5 1749, 2813, 1724,
476, 116, 37 ¥k, ZEFASKHA IES SR
REEHIRHE, TR 95 4k (40.68% ), 19
MR Z (25.29% ), M~IVZ%rpiR g8y 4= 5w &
it 31.81%, V~VIZRIR B A B AR AL
17 2.22%, BB Rk e s

FE T AN 8 A b SR AR AR B AR AR ST
GYMTRER, 45RO Y B A SO AR KA IR A A
ZE 5 3 ) TG 11 B A A W AR A 3K 35.4 cm,
/ME N 5.0 cm, MR AE A 39.5 cm, f/IME N
5.2 cm, HRAERRE (66.69% ) 5 Mg R
(3.29) & himr, 2% X 30 A Aom s As A
KSEFERE, BH 2R WAE, 1l

e SRR A TP E R, e
T B A B W B AR Y A B 129 em
10.1 cm, HiA2H4{H 18.3 cm £ 14.2 cm, 455 3
TP XM AR bR 2 (45) SHPETF AR
(44.43% ), F W3 v BF A 240 4% B 9 A1 A G 42
. FV R AE AR M AR R R 2,09, fRaR /MR
PAR AT, MR B BRI AR AR B AR
AW AR A (-1.6) 7R RIRHAMA b ik
Tt S5 BART P05 IR MR B B A G o BR K
Y A= 25 B AR Y (E I (5.1 om ), H HBAR 0
—0.99, EIMFTAI G, 4578 1% X AT fE AL T
S AR B ol 2 FR S E R B bt s . ik e fk
FE bR AR v a2 X R 22 S AL AR it L AL A
A 23 0] 45 0 B VP AL B 77 07 S A DG i S 4L
I

®3 HEXMEE. MESHSEITSW

Tab. 3 Statistical parameters of diameter at breast height and ground diameter in wild tea trees

KA

H/MH

FHE

T v g 22

AR5 AR

Sufle?l{iﬁion Viile Maximum- Minimum Average- Stanfia.rd de- Coeffigientof Sk{eﬁ;fess Klﬂiffsis
value/cm value/cm value/cm viation variation/%

g D 354 5.0 8.0 4.6 57.23 0.87 3.29
d 39.5 5.2 10.2 6.8 66.69 0.86 1.84

= D 26.6 5.0 12.9 6.6 51.03 0.66 0.05
d 39.2 8.1 18.3 8.1 43.99 1.35 1.96

ponges! D 30.0 5.0 10.1 4.5 44.43 1.48 3.31
d 35.0 7.2 14.2 5.9 41.34 1.09 1.21

=) D 18.2 5.0 7.4 2.7 36.96 2.09 5.20
d 22.3 6.5 13.6 8.1 59.66 -0.56 0.45

A D 16.3 5.1 12.6 4.5 35.73 -1.60 2.43
d 332 6.2 20.2 11.4 56.25 -0.03 -2.08

b 7k D 7.6 5.0 5.1 1.4 28.25 0.11 -0.99
d 8.4 5.8 5.8 1.8 30.24 0.35 1.56
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1) B A 2 e i o A 55 (L 2, &1 3) e bir kR,
FAR L B A ZE W e MR S 2 AT A, C<L.5
Fb A 10.57%; 1.5<C<3.0 HbH 37.77%; 3.0<
C<4.5 5K 31.61%; C=4.5 5 M 20.05%, H
1 1.5~4.5 mE IR RS =S, N 69.38%.
P 5 arb i B AR R e i 2 L S 3 1 R M
#, C=4.5m WAl 42.86%F1 44.22%. H
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Fig. 2 Crown width parameters of wild tea tree resources
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Fig. 3 Tree height parameters of wild tea tree resources
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Tab. 4 Statistical analysis of crown width and tree height parameters in wild tea trees
VA E As SN fe/ME M AR R s W i 52 W /A 1
Survey loca- . Maximum- Minimum Coefficientof . Crown width/height
- Variable Averagevalue/m o Skewness Kurtosis .
tion value/m value/cm variation/% ratio
ikl C 11.5 0.2 3.0 56.53 1.15 1.86 0.62
H 26.0 0.5 5.1 53.87 1.64 4.94
= C 7.0 1.5 4.4 37.27 0.24 -0.89 0.60
H 11.0 3.5 7.4 29.74 -0.43 -0.68
ponges! C 9.0 1.0 3.5 50.43 0.48 -0.32 0.51
H 14.0 2.5 7.1 33.63 0.05 0.36
H v C 7.0 1.3 2.3 51.72 1.97 5.29 0.32
H 14.6 2.5 7.3 31.34 0.69 1.49
RAR C 6.0 3.5 3.7 49.08 -0.06 -0.78 0.82
H 6.5 5.1 4.6 26.48 0.96 0.46
I 7k C 3.0 2.4 1.6 39.65 0.80 -0.17 0.43
H 6.2 2.8 3.7 21.85 1.59 3.41

TR X SO PR IR, B R A DX A S
WRARXT /N o A LU AR = 18 e R/ /=7 Ee 2351 oy
0.62 F1 0.60, AbT &K, Birh i e iE i e 1
J0.51,
23 HFAEFRRKEEFIERBERE TS

Yo T Bl I v R e DX 4 R AR ORI, &l 3 A4
AN [ U AR Y 3 BT - PP AR M R AR h < 700 m),
P I H AR (700 m<h<1300 m ), LT & &E5%
P (h=1300 m) ¥, Geit A [ g 34 B 20 2R A0 A
1 R . MAR R AR P EHE 2 SR R
KT 9 il LA AU ST 1 pR AR AL . (DR R o A
A dg, I LATE IR . AR R A A R Y R AR
PR QAR R AR &, HAE Ry 78 1 bR B
R, TERRNGR T, B4 AR 2 2 [ A 26

K5 AREBRIFESEH

A FIANE . 2530 NEE 5 iR, 24 h<700 m A,
P A A 2 15 M AR DA S pR BB AL e A, 6
ik 2 F InD=2.705-6.534*%(1/d), R*=0.412., 4
700 m<h<1300 m B, BFA: ARt i 5 e e . 4 i
Shgte . Mofs s AR 2 8] DL = R BB R LA i
M, Fik X9 H=2.824-0.004C+0.086C*+
0.789C°, R?=0.434 ; H=1.949-0.001D+0.020D*+
0.248D°, R?=0.340; D=1.001+0.003d*+0.691d",
R’= 0.664. X4 h=1300m I}, FF4: 28Rk 50
[ ST R I TR R bl 10 SR/ 4
BA mL, RikX 50K H=6.574-0.023C+
0.316C*-0.796C° , R>=0.256 ; H=0.853+0.001D—
0.054D*+1.100D°, R?=0.522; D=-0.726+0.001d—
0.024d*+1.026d°, R?=0.887,

LSFIEREEMETE

Tab. 5 Translation of curve fitting equations for morphological indicators of wild tea trees at different altitudes

ek Y ZOE L

[ml )5 75

Altitude/m Morphological indicators Regression equation R F
h<700 H-C H=0.614+0.014C-0.258C*+2.13C* 0.488 358.466
H-D H=-3.202+0.002D-0.101D*+1.749D? 0.251 82.248
D-d In D=2.705-6.534* (1/d) 0.412 509.768
700<h<1300 H-C H=2.824-0.004C+0.086C>+0.789C? 0.434 257.235
H-D H=1.949-0.001D+0.020D?+0.248D° 0.340 103.226
D-d D=1.001+0.003d*+0.691d° 0.664 358.024
h=1300 H-C H=6.574-0.023C+0.316C*-0.796C’ 0.256 8.454
H-D H=0.853+0.001D-0.054D*+1.100D* 0.522 24.285
D-d D=-0.726+0.001d-0.024d*+1.0264° 0.887 168.035
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