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Evaluation of soil characteristics and fertility in forest land of main
Camellia oleifera producing areas in Hainan Island

Wang Xin'?, Zeng Yahong'” Fu Huixian'?, Zheng Hongbin'*, Chen Guode'”, Gou Zhihui'?, Sun Xiudong'?,
Nong Shougian'?, Tian Mi'*

[1. Hainan Academy of Forestry (Hainan Academy of Mangrove), Haikou 571100, Hainan, China;
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Abstract: [Objective] Through the analysis of soil characteristics in main Camellia oil producing areas in Hainan Island, this paper
aims to reveal the geographical distribution characteristics of nutrients in Camellia oil forest soil in Hainan Island, and comprehensively
evaluates the soil characteristics and fertility in Camellia oil forest land in Hainan Island. [ Method] The study measured 15 sample
plots from the main Camellia oil production areas in Hainan Island, evaluating key parameters including bulk density, total porosity,
capillary porosity, non-capillary porosity, moisture content (weight/volume), maximum capillary water retention, field water retention,
saturated moisture content, soil solid-liquid-gas ratio, pH, organic carbon, organic matter, total nitrogen, total phosphorus, total

potassium, nitrate nitrogen, ammonium nitrogen, alkaline-hydrolyzed nitrogen, available phosphorus, fast-acting potassium, slow-
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release potassium, cation exchange capacity, microbial nitrogen biomass, and microbial carbon biomass. Significant differences were
analyzed using Duncan’s multiple comparisons, visualized through correlation heat maps, and principal component analysis (PCA) was
conducted to extract principal components. Comprehensive scores were calculated for ranking purposes. [Result] The soil samples
showed significant variations in moisture content: HK-1 and CM-2 had the highest relative moisture levels (62.54%-67.15%). Among
the three phases (solid, liquid, and gas), the HK series (HK-1 and HK-2) contained the lowest proportion of solid matter (39.21%-
43.05%) but higher air content (26.48%-30.23%). HK-2 demonstrated the highest total porosity [(60.79+4.48)%], weight moisture
content [(32.35+0.65)%], total phosphorus (TP) (1 222.66+113.41 mg-kg™"), and available potassium (AK) (210.80+1.61 mg-kg"). QH-3
recorded the highest bulk density (1.69+0.13 g-cm™), while CM-2 showed the highest organic carbon (OC) (24.13+0.45 g-kg™), organic
matter (OM) (41.60+0.76 g-kg™), cation exchange capacity (CEC) (8.89£0.35 cmol -kg™"), and maximum specific binding capacity
(MBC) (544.35+2.60 mg-kg"'). DA-2 had the highest pH value (6.88+0.05), BT-2 exhibited the highest total nitrogen (TN) (1.83+
0.18 g-kg") and maximum binding capacity (MBN) (54.40+3.31 mg-kg"), while QH-1 showed the highest nitrate nitrogen (NO;-N)
(53.34%1.12 mg-kg™). Significant differences in soil quality were observed across different sample plots, with comprehensive scoring
and ranking effectively distinguishing quality grades, confirming HK-2 as the most fertile. [ Conclusion] Significant discrepancies
in soil physical properties and nutrient profiles were identified across the principal oil-tea camellia cultivation areas of Hainan Island.
Among the sampled plots, HK-2 and HK-1 exhibited the most favorable integrated soil functionality, whereas CM-2, BT-2, and HK-2
demonstrated particularly superior performance in key nutrient indicators. In contrast, plots WZS-1, CM-1, and QH-3 were characterized

by pronounced soil compaction, nutrient deficiency, or strong acidification. These findings provide a critical scientific foundation for the

precision management, targeted amelioration, and sustainable utilization of soil resources in oil-tea camellia production systems..

Keywords: Hainan island; Camellia forest soil; soil characteristics; evaluation
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Table 1 Information sheet of sampling site

F5 B Hudl: £ 3
No. Sample No. Address

Longitude (E)

- R
I Altitude /
m

Latitude (N)

ik

Remarks

1 BT-1 PREZET R AR AT\ 109°43'49.7457"

PREREHRATIR A 10 AU B\ N A

2 BT-2 BN 109°44'59.1946"
3 CM-1 T B ST S IR 109°54'36.7698"
4 CM-2 bR = ot 110°04'51.1112"
5 DA-1 JE 22 BLE S IR 110°16'32.5234"
6 DA-2 BT LR U 110°14'00.1381"
7 DZ-1 s ] T R A 109°29'16.5747"
8 HK-1 T DT 20 AR MR 110°30'59.7370"
9 HK-2 VT =0 T T R 110°29'58.3367"
10 QH-1 TR SR AR O R 110°31'57.4613"
11 QH-2 T T R AR A 110°30'23.2659"
12 QH-3 Bt T BHIT A S A 110°21'16.1258"
13 QZ-1 & *ﬁ;ﬁ@ﬁfﬁtﬂf*ﬁﬁ 109°44'17.1773"
14 TC-1 o & FL P B SR K PR 110°02'18.3014"
15 WzS-1  FARILi L EFE N ZESEER 109°40'32.0618"
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18°44'57.7921" 203

19°41'41.2699" 69
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19°28'39.4358" 71

19°24'57.3919" 339

19°51'03.5326" 29

19°44'42.9543" 46

19°13'08.9911" 36
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19°04'31.4607" 29
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18°45'18.0780" 540
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Table 2 Post-hoc multiple comparison analysis of basic properties of woodland soil in main Camellia oleifera producing
areas in Hainan Island

%%%% i%ﬁmﬁ(ﬁ%)i%ﬁmi(%ﬁ) .igﬁi. %%ﬂ@ﬁ %ﬁ%i%m% AL
ample Soil wgter content  Soil water content  Soil bulk dinsny / Capl'llary Hairy tube holding Total porosity /%
number (weight) /% (volume) /% (grem ™) porosity /% water /%
BT-1 19.954+2.09 BCc 24.74+2.61 Bbe 1.244+0.03 BCc 35.77£2.56 BCc  28.87£2.49BCbc  46.02+1.55 BCbe
BT-2 17.054+1.71 CDed  22.3342.06 Bbc 1.3240.06 BCbe 34.85+2.67 BCc 26.611+2.44 BCc 43.354+1.79 BCc
CM-1 6.68+1.37 De 9.70+1.86 Cd 1.45+0.06 ABb 27.30+£3.12Cd 18.76:1.85 Cd 40.79+1.04 Ce
CM-2 24.62+3.94BCb  30.5813.95 ABab 1.254+0.07 BCc 41.2843.29 Bbe 33.26+4.22 Bbe 50.59+3.11 Bb
DA-1 14.00+2.05 CDd 19.254+0.32 Be 1.40+0.21 Bbe 30.46+2.67 Ced 22.08+3.10 Ced 43.00+2.78 BCc
DA-2 13.67+4.14 CDd 18.371+6.34 Be 1.354+0.21 BCbe 34.79+5.97 BCc 26.11£5.41 BCc 43.99+5.62 BCc
DZ-1 19.234+0.96 Cc 21.2741.59 Bbe 1.11£0.05 Ced 34.11+£0.09 BCc  30.88+1.22 BCbc  47.87%2.50 BCbc
HK-1 27.47+1.20 ABb 26.72+3.12 ABb 0.98+0.14 Cd 48.42+3.68 ABab 50.37+8.37 Aa 56.95+4.42 ABa
HK-2 32.35+0.65 Aa 3431+4.22 Aa 1.0640.15 Ced 52.44+2.02 Aa 50.00+6.94 Aa 60.79+4.48 Aa
QH-1 16.76+0.31 CDed  23.40%0.93 Bbc 1.4040.08 Bbc 3598+4.72BCc  25.69+2.03 BCcd  46.20+4.42 BCbc
QH-2 11.25+£3.29 Dd 17.19£5.01 BCc 1.5340.04 ABab 34.30+£5.41 BCe 22.48+3.67 Ced 40.98+0.55 Ce
QH-3 16.0844.98 CDcd  26.79+6.45 ABb 1.69+0.13 Aa 35.49+5.51 BCe 21.24+4.78 Ced 41.934+4.78 Cc
QZ-1 25.39+0.20 Bb 30.82+1.39 ABab 1.224+0.05 BCc 42.28+1.41 Bb 34.84+0.15Bb 49.15+1.72 BCbe
TC-1 12.2941.40 Dd 17.1042.30 BCc 1.3940.06 Bbc 3574+424BCc  25.75+3.34BCcd  42.88+6.52 BCc
WZS-1 25.22+4.20 Bb 30.66+3.52 ABab 1.2240.11 BCc 40.37+3.81 Bbe 33.26+5.54Bbc  44.33+4.87 BCbc
S Suied  Nowiwrpow  DEEMSI b LR e
number moisture /% volume /% Soil solids /% Soil air /% capacity /(g'kg ") content /%
BT-1 37.13£1.79 BCbc  10.25+3.61 ABab  53.98+t1.55ABab  21.28+4.09 Bbc 42.98+574 ABb  46.63£3.10 BCbc
BT-2 33.09+1.96 BCc 8.50+0.94 ABb 56.65+1.79 ABab  21.02+0.28 Bbc 42.97+4.86 ABb 39.72+0.92 BCc
CM-1 28.06+0.74 Cc 13.49+2.25 ABa 59.21+1.04 Aa 31.09+1.84 Aa 41.821+2.86 Bb 16.11£3.92 De
CM-2 40.75+4.58 BCbc  9.3141.23 ABab 49.41+3.11 Bb 20.0243.58 Bbe 39.51+5.03 Bb 62.54+38.11 Aa
DA-1 31.29+5.02BCc  12.55+1.31 ABab  57.00+2.78 ABab  23.75+2.47 ABb 43.641+1.66 ABb 32.02£3.94 Ced
DA-2 33.341+8.46 BCc 9.20+3.56 ABab  56.011+5.62ABab  25.62+4.49 ABab  47.57+2.33 ABab 28.671+8.51 Cd
DZ-1 43.37+3.43 Bb 13.76+2.59 Aa 52.13+2.50 ABb  26.60+2.66 ABab 39.45+1.71 Bb 48.761+2.07 Bb
HK-1 59.43+11.46 Aa 8.53+2.23 ABb 43.05+:4.42BCc  30.23+7.36 ABab 40.961+1.42 Bb 67.15£4.59 Aa
HK-2 58.32t11.65 Aa 8.35+5.38 ABb 39.21+4.48 Cc 26.48+8.63 ABab 51.84+5.38 Aa 62.79+5.63 Aa
QH-1 33.03+1.59BCc  10.22+1.02ABab  53.80+4.42 ABab  22.80%3.49 ABb 43.89+3.88 ABb 38.43+4.24 BCc
QH-2 26.85+0.73 Cc 6.68+5.95 Bb 59.021+0.55 Aa 23.7945.57 ABb 43.84+8.80 ABb 25.374+3.32 CDd
QH-3 25.07+4.72 Cc 6.44+1.21 Bb 58.0714.78 Aab 15.144+2.20 Be 4545+1.01 ABab  35.42%+11.07 Ced
QZ-1 40.56+2.79 BCbc 6.86+2.97 Bb 50.85+1.72 ABb 18.33+2.95Bbc  50.431+0.96 ABab 50.35+1.01 Bb
TC-1 30.91+5.16 BCe 7.14+2.36 Bb 57.12+6.52 ABab 2578 +5.19 ABab  4543+391 ABab  27.24+4.37 CDd
WZS-1 36.53+6.56 BCbe 3.95+1.09 Bb 55.67+4.87 ABab 13.6742.05 Be 42.57+442 ABb  59.0314.34 ABab

ORI £ AR, ARKE TR R ERIEE (P <001 , RRANSFRERERBE (P <005 . FH.
The data are mean + standard deviation. Different capital letters indicate that the difference is extremely significant (P << 0.01), and different lowercase letters
indicate that the difference is significant (P << 0.05). The same below.
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e ) B k. HH A K & A A O 39.45% ~
51.84%, FL o HK-2 ) H 8] #7 K & % 5 3% & T
DZ-1 (P <0.01) , B HK-2 3 7F H 7] 5% 1
N BCOR R K B A, PRk MERE B L. HK-1.
CM-2. HK-2 X &K & m, 4T EEEY
AKKIKTTERE; CM-1 A& K R, 13
b T EERACIRES, TTRE S REIRAEY I IR A K
L RN B 7K 2 3 AL B 5E 4 K o) JE FR
MEKE SEaflBEEZMAY. mE2
1, R g TR B K B AR AT [N 25.07% ~
59.43%, HK-1 A& KE (59.43%+11.46%)
e, 1M QH-3 MM A& /K& (25.07%+4.72%)
AL, HARBASKEEZREE, X584LK
FER) 73 A Re R B A — B, BIE 7RIS K E S E

FLBR R 2 IEAR O

g [ R = A H g = R R A AR B
HEEIRAR, FRARM 3 =M E 2 R [ AR 45%.
WK 25%. 25 30% . B 2 "] A1, CM-1 11
B B (59.21%41.04%) #x &, HK-2
() AR 9 50 5 B (39.21%+4.48%) B A%, Hd
QH-2. CM-1 fy [ 4R % 53 5 bE i 25 v T B AR,
T 2 H AR SR R s HK-2 MR S EE (i
FEIKE) (3431%+4.22%) tim, CM-1 ik
B (RS KE)  (9.70%+1.86%) WK, 5
G KRS R T2 8 CM-1 ISR H
& (31.09%+1.84%) fx i, WZS-1 A& &
(13.67%%2.05%) #ik. ZHEKE, CM-1 [
SEEE, HRAE SR BT <R,
TRAKAE” 338, AR THER K 5 BRI
M HK RAIFER T EE (26.48% ~ 30.23%)
SR G (26.72% ~ 34.31%) Wi, =45
WL FARRAS, IR I E .

B3 A 1A, |f 3 A3 s (PCI.
PC2. PC3) WIRHIEEI KT 1, HEIFTTmEE
92.59%, FIAMEBMR 12 MG R, L&A
% 5 BRE P . 2o, PCLEZ O ERS
HHEEREKE, REGKE, BEILRESER
SRIEAHDC, SB35 K o A7k SRR K FLER DI RE, 5
PUEFE 61.82% 15 E, STy TR X SEM,
PC2. PC3 NIREEX 5, PC2 SIEBEFLEE.

£3 EESMETERWM IR AN RS SRR

Table 3 Variance interpretation of basic properties of woodland

soil in main Camellia oleifera producing areas
in Hainan Island

I%EM}%% A TEAE G ,i%ﬁ'ﬁﬁkﬁ
rincipal Eigenvalue Pergentage of (;umylatlve
component No. variance /%  contribution rate /%
1 7.42 61.82 61.82
2 2.59 21.59 83.41
3 1.10 9.18 92.59
4 0.44 3.68 96.27
5 0.40 3.37 99.64
6 0.03 0.28 99.92
7 0.01 0.05 99.97
8 0 0.03 100.00
9 0 0 100.00
10 0 0 100.00
11 0 0 100.00
12 0 0 100.00
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T T T J j '
F 32 5 ESoil air
e LB Non-fiber pore volume
0.5 .
. AN 2 7K & Saturated moisture |
=
A T LB B Total porosity
i = Hairy tube holding water|
O
00 S
BRI XS 7K B Relative soil water content]
B LI B Capillary porosity
T+ Soil solid; N b >
WEEDRSoil sof H ] ¥ 7K & Field[moisture capacity
4945 # Soil bulk density FHEEKENGE) Soil water content (weight)
H3EEKE (BB Soil water content (volume)
05 1 L 1 1 L 1

-0.4 -0.2

&1

0.0
PC1 (61.82%)

0.2 0.4

BRI E XM IR E A M RIS E RS DR

Fig.1 Graphic analysis of main components of basic soil properties in forest land of main Camellia oleifera producing areas

in Hainan Island

TR EEEIEMRS, SR E. BEAEYR
R AR OG,  ARE IR SR 1 5 A R AE (1)
PrEVER, AR 21.59% M5 8, PC3 FEx
IBCAH 0 7 7K s H [A] 5 7K B A R A 1) A A 22 5
FMAARRE 9.18% M5 B, —EHhEAF, EEXS
398 TOURFAIE (1) 4 THI 78 5

ZEARHEY (R 4) IR, HK-2 (1.719)
HK-1 (1.417) 18 45r & % & T AR A 5, QZ-1
(0.365) « CM-2 (0.277) “:ff fi455r &, QH-3
(-0.856) ZpEfHorm ik, FREAA[FIFE fln] - 581
REAFIE R 25 . HK-2 [ PC1 1843 ¢ (2.158)
TP H B LBORIK DG S FKEE ST, BAAR
WANBEAREE, LESKE, FKEHLT
K PC2 5%y (0.175) &, 5B - 4%m
SRS, TR T IR K S8 A T e b A
FH R BR S . HK-1 i PC1(1.721) . PC2(1.269)
1393 B0 T 7K, 1 B L e A ) AR S5y 1
EINESLERE = ik S: (DI SN INGES 22 AN
AR T Bk T B, A LR 73 A, &7+
KRR . QH-3 I PC1(~0.724) . PC2(~1.727)
RO ¥R, R LR KM 508 S e 38 R 55
XE A E R, EAEYE SR LR E A
RIRHIE—5, 3K 5 2 S AE il 2 8] 7™ &
AR, IR

R4 BRHBREAEXHTIRERERIEREEES

Table 4 Comprehensive score of basic soil properties in
forest land of main Camellia oleifera producing
areas in Hainan Island

N 2 TR B
sl G 5 Overall Loading for each principal component
Sample No. score PCI1 PC2 PC3
HK-2 1.719 2.158 0.175 1.875
HK-1 1.417 1.721 1.269 -0.437
QZ-1 0.365 0.716 -1.076 0.925
CM-2 0.277 0.672 -0.149 -1.635
DZz-1 0.262 0.110 1.486 -1.260
BT-1 -0.046 0.008 0.060 -0.653
WZS-1 -0.187 0.428 -1.701 -1.347
QH-1 -0.195 -0.290 0.038 -0.006
DA-2 -0.214 -0.532 0.184 1.210
BT-2 -0.347 -0.360 -0.258 -0.447
TC-1 -0.379 -0.666 -0.028 0.918
DA-1 -0.447 -0.785 0.525 -0.104
CM-1 -0.655 -1.475 1.598 0.401
QH-2 -0.715 -0.982 -0.396 0.505
QH-3 -0.856 -0.724 -1.727 0.056
32 BREBMREARMMEIREFTESN

-+ %8 pH R 2 1A 4% 9% 43 A S0V R AR s
PERIOCHE N T R S AN, 3 pH YL EA
3.79 ~ 6.88, F AU AIAAAEMN R 2 7 (P <0.01) .
Horpr, v B 1 28 A0 45 DA-2 (6.88£0.05)
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DA-1 (6.54£0.06) , 5 & 11 13.3%; & H
pH {E 3% (5.0 ~ 6.5) GFE BT-1 (5.9440.06) .
BT-2(5.904+0.06) . DZ-1 (5.94+0.05) £ 9 MM,
R FEHL Y 60.0%; FRYE / SRR TE 13 (pH fEH /)
F 5.0 WZS-1(3.794+0.16).CM-1(4.16£0.04)
4P, R 26.7%, %KY
FREACR . 55575 70 A R

+EEA K (OC) - HFHLE (OM) . 4
& (TN) FRRE L (C/ND 2 S e 3 JoE ik %%
MR RN OB, £5ER, OCH
OM & &3 [l 40 7~ 3.80 ~ 24.13 g'kg ' F1 6.55 ~
41.60 gkg 's H 1, B DA-1 4+ CM-2 £ HL ) OC
AOM & & & & T HAb A (P <0.05) ,
A HE 5 2 M A B 0% T WZS-1 #F
Hi ¥ OC Al OM & 8L A CM-2 1 15.7%. TN &
BEIEHE N 038 ~ 1.83 gkg', H 1 BT-2. BT-1.
HK-1 /) TN & &8 5 2 s, R L E Rt N e
J758; WZS-1 i TN & & (0.38+0.03 gkg ') 1K,
AT AE PR AR H A K . /N B 8.23 ~ 30.80,
H o DA-1 ) O/N By, 3R B H A HUBRAH X 20 R=
HERE, AV ERRE, RRBEBE D,
BT-2 ] C/N & AIK, WAL it A1
REJT0R, PR il R AR A R .

4ff (TP) AL (TK) 2 IR H “ ik
FEE”, HEBEHE R R, AL
o S5 IR, FHFEHLE TP & EAFENEE 2 5

(P<0.01), &8 HN3324~ 122266 mgkg’.

HK-2 () TP & &2 T H AR, "R 5 1%
T3 5 K 30 it Dl S s - 3 R R A R v AT O
CM-1 (72.84+7.04 mg'kg ') « CM-2 (71.70+
537 mgkg ) [ TP & &HAK, FFK AN 7a i AE LA
WEG B IR ], WZS-1 [ TP & B k. TK & &S
4 0.04 ~ 133 gkg ', 3 BT-2. BT-1 1) TK
TEEE, AL QH-3. CM-1 fl QH-1 11
TK & &R, 7T DU A 2 A 4 AR R 3 T+ 5
G

AR R A ] BRI SR A, H
SEICGEEF SN £S5 BN, BHER

(NO,-N) & & VUM 0.08 ~ 53.34 mgkg ', H

H QH-1 FEHh 1) NOy-N 7 5 i 35 i T Fo AR
AJ e -5 %A U AR B B T S SR
%5 DA-2 HEHL NO-N S &L N0, WREE xR
TEAGAE R B Rk R A 0. B A (NH,'-ND
5 [ N 21.83 ~ 66.69 mg'kg ', H o BT-1. BT-2
ATHK-1 1) NH,-N &8s, R NH, -N LR 78
J&; DZ-1. QH-3 [ NH,-N & &5k, 74 e 4%

BEELLE EMBEKT R, AR (AN &&
6 Hl N 25.66 ~ 124.38 mg'kg ', BT-2 ¥EHb ] AN
EE (12438+£12.09 mgkg ) fm, THERARE
ROPER, OIS R R AR R WZS-1.
CM-1 [ AN & &2 5U%, R MENAE A 2k (AP)
LN 033 ~ 4.66 mgkg ', QH-3. QH-I1.
HK-2 71 DA-1 [f] AP & =8 s, B 2 A 801 9
DA-2. CM-1 ] AP & EE(K. [ERFEERZ, &
SYFEHLEL TP & & (W HK-1) , {H AP 521K,
T8 pH E AT B 5 R B R 2, Tk gm A
BROBIAI . R (AKD) SEIEEN 3.91 ~
210.80 mgkg ', HK-2 FEHb ) AK & & (210.80+
1.61 mgke ) Hx 5, KO A R LN TR
QH-3 (3.91+1.47 mg'kg ') « WZS-1 (16.55+
1.02 mgkg D M AK & & ik, & E 24 7=
BROIE. 2% &% B (SAKD & & Y5 H A 23.28 ~
628.37 mg'kg ', BT-2 FEh[K) SAK & & (628.37+
13.91 mgkg ) i, MG &FEILRE I3 CM-1.
QH-3 1) SAK & 2 Wik, 3K HAMZ LRI /155 .
TIEPHE PR (CEC) 2 J e 35 W by
AR BB 7954 (K. NH,) HI6E 14645,
Heslke, HIERALEE J1fiss. 4558 (R 5) ER,
CEC i)y 0.45 ~ 8.89 cmol kg ', HfHb ] 177E 12
wEZER (P<0.01) . HH CM-2 ] CEC i,
TRAERE I, X 5H & OC %MK, HA
MU A& v] A 2% 4 FH B ¥ DA-2. QH-3 1] CEC
WAL, LIBRMEREIES, FRA LS, i
JitiE HUAESE T CEC, 3% H IR {RAR B
MAEYER (MBN) AIMAED R (MBC)
e IR A S Ot bR, HESS L
BRSMEAAERE. 4R (K5 BR, MBN it
N 11.39 ~ 54.40 mg'kg ', o BT-2. QH-2 1)
MBN & &85 5, RUFHAEYE %R /158 CM-1.
DA-1 #1 QH-1 ] MBN & & 5AK, XLl A= 07 1
55, MBC & [l A 182.90 ~ 544.35 mgkg ', CM-2
FEHLI) MBC & & im, X5Hm oC & & (M
YIBRIE R L) — 2, R T A A K B
QZ-1. WZS-1 ff MBC & &= 1A%, Vo LA
YIBRIEHE RIS 2, 75 Hh 78 A HUBROR 32+ L e i A=
Vgt
H % 6 FE 2 vl %0, T Kaiser ] CRFAE
BHRT 1D 5RIFoaek RN (= 85%) , HiE
SAERS (PC1 ~ PCS) AZLEMRS, HET
DUHRZEIL 85.12%, W] 78 4 Ui B1 & 4 B8 1 A% 015
B, R 16 MEEERAE S A, BARREE.
TEEFR ORI ERE “ZHRTHES)” R
&, PCl1 #1 PC2 AZ LA R +. PC1 (32.34%)
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Table 6 Variance interpretation of soil nutrient elements
in woodland of main Camellia oleifera producing
areas in Hainan Island

FERASE g PEAAE - RIE
rincipal Eigenvalue Perc.entage of C-um}llatlve
component No. variance /%  contribution rate /%
1 5.17 32.34 32.34
2 3.95 24.70 57.04
3 2.11 13.20 70.25
4 1.22 7.65 77.90
5 1.16 7.22 85.12
6 0.89 5.54 90.66
7 0.62 3.87 94.53
8 0.30 1.86 96.39
9 0.22 1.39 97.78
10 0.14 0.87 98.65
11 0.12 0.72 99.37
12 0.06 0.36 99.73
13 0.03 0.20 99.93
14 0.01 0.05 99.99
15 0.00 0.01 100.00
16 0.00 0.00 100.00

H5EN. AR R WA, YRR
WAEMRER SRR EMRIEAR, REEE “HHl
JR—RE M — DG ” O aedEE, AL
RSP R R &Rk, Ko, 2%,
Bl it R B RS AL TR IR DA Sl R A 78 AL B

pH{H 2 FAHIC, 5 FH B 728 it 52 IEAH G, ARIL“ TR
TR - BT A b7 B EE, pH (E i
Wi F SRR L, RET R B A, R
S FF 7 B 5 R, PC3 ~ PCS IR AR ¢ A
T, RELT HERGHE RS E RN 2 YL
RROE, SRR IR IA R

MG AEB P HEFER (XD BR,
DA-1. QH-1 &A1 B E M, XIS
HIHAENBEERT 220 gkg', A SEAT
1.3 gkg ', HMAEYEBED RS S, Ui +5%
AHURFL R FR40 LN AR it 1 i TR MR A
TERR “ Ffti & - miki” PRI R WZS-1
FEd 25 5139 A% (-1.059) , HHLBEENT
4.0 gkg 'y WAEYER S E/DNT 200.0 mgkg ',
AT HANAE S, TIRTUEACRRE I R, T EE
KB = A LR N A 5 AR, 3 &
IR SE TR B .

B BN ES XM NERE S

HE 3 ais, BIEEKE URE /B . &
EILME. BERAFIKE. SILBE. WS
K] 2R E IEA SR (- > 0.7, P<0.001) ,
H¥WELBAHEERBEENMEL - <-07, P<
0.001) . HIEHFELS LK (=-0376) . HHH

33

T T T
0.4 I T4 L. Carbon-nitrogen ratio -
THA5 % Nitrate nitrogen # ML Organic matter
o . O i b
A %t Rifective phosphorus A HLEOrganic carbon
02 |- AE My TR Microbial biomass carbon—
Vs FH 74‘ on exchange capacity
3
j )
S 0.0 4= Total phosphorus
S, : e A & Alkali-hydrolyzable nitrogen
) \ -
A PHIE g2 4Potassium sulfate i
4% Total nitrogen
02 ## % Ammonium nitrogen -
A4 Total potassium
04 | A48 % Microbial biomass nitrogen BT Slowly available potassium
I . I

0.0

& 2

0.2 0.4

PC1 (32.34%)

BEBRREERMRMDRERTREBRERS S

Fig.2 Principal component analysis of nutrient elements in woodland soil in main Camellia oleifera producing areas of

Hainan Island
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Table 7 Comprehensive score of soil nutrient elements in forest land of main Camellia oleifera producing areas in Hainan Island
‘ B — 1 2 3 A s
HY  RRGS BeRs el £ LR ERH £
. Principal Principal Principal Principal Principal
Ranking Sample No. Opverall score
component 1 component 2 component 3 component 4 component 5
1 DA-1 0.881 0.594 1.488 1.286 -1.469 1.827
2 QH-1 0.641 0.452 1.782 -0.620 0.928 -0.337
3 HK-2 0.449 0.592 0.043 2.221 0.448 -2.093
4 CM-2 0.234 0.591 1.259 -1.691 -0.356 -0.677
5 HK-1 0.176 0.909 -0.467 0.864 -0.978 -1.024
6 DZ-1 0.138 -0.258 0.506 -0.195 1.277 0.107
7 DA-2 0.095 0.345 -0.552 0.259 -0.146 1.107
8 BT-1 0.081 1.216 -1.309 -0.468 0.171 0.580
9 TC-1 0.058 0.134 0.655 -0.833 -0.639 0.073
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Fig.3 Thermal map of correlation analysis of soil indexes in woodland of main Camellia oleifera producing areas in Hainan Island
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