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Abstract To understand the actual fertility level and production potential for the forest soil in the Shenzhen
Dapeng Peninsula National Geopark, the basic physical and chemical properties and soil ecological evaluation of the
soil in the park were analyzed by using experimental analysis and statistical data compilation. The results showed
that: 1) The soil in the study area is mainly loamy soil with less gravel and medium gravel, accounting for more
than 65% of the park. 2 ) The soil bulk density ranged from 1.10 to 1.35 g/cm’, the natural water content was 59.49-
402.15 g/kg, and the capillary water holding capacity from 102.00 to 859.95 g/kg, pH value was 4.01-5.27, the
organic matter content was 0.32-45.85 g/kg, the total nitrogen content was 0.02-7.74 g/kg, the available phosphorus
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content was 0.01-8.29 mg/kg, and the carbon-nitrogen ratio was 1.63-53.61. 3 ) The soil physical and chemical prop-
erties of the study area showed different degrees of regularity according to different soil depths, and the capillary wa-
ter holding capacity showed a decreasing law from top to bottom. The soil bulk density and capillary water holding
capacity showed an opposite law and increased sequentially from top to bottom. The characteristics of total nitrogen
and available phosphorus content decrease layer by layer with the increase of soil depth. 4 ) The evaluation results
from single-factor index and Nemero composite index showed that the single-factor pollution index of heavy metal
elements in the study area was Pb>Zn>Cr, Cu, Ni>Cd>As>Hg, and the indices were all less than the pollution as-
sessment limit ( P=1.0 ) . The comprehensive value of Nemero was 0-20 cm> 20-40 cm> 40-60 c¢m in the soil layer,
and all of them were less than the pollution standard limit ( P.. = 0.7 ) . This park has good soil aeration, water, and

fertilizer retention, normal nutrient supply condition, excellent environmental quality, and good production potential.
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Table 1 Dapeng peninsula national geopark soil quadratic information
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Table 2 The degree of soil rock quality in Dapeng
Peninsula National Geopark

RATHERE S ERESE itk /%
Gravel degree Soil number Ratio
AR 37 23.13
Non-gravel
>
iR 71 44.38
Less gravel
HRR I
Medium gravel 37 2313
ZHRIR
Gravelly 15 9.38
o
st 160 100
Sum

T N2 IPRIERE, 45k DT007. DTO17 BUMI)Z; %
7 DT030. DTO31 1t 3 2%,

Note: Due to the actual thickness of the soil layer, the numbers
DT007 and DT017 are taken from two layers; DT030 and
DTO031 take three layers.
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Table 3 Quantitative statistics of the soil texture of the
Kaczynski system

LA FR TR i H 1%
Name Soil number Ratio
Erbt

Blue sand soil 2 125
b+

Sandy loam 20 12.50
Bt

Light loam 24 15.00
qjj%%i. 58 36.25

Loam soil
Bt 47 29.38

Heavy loam
R
Light clay ? 363
o
ol 160 100
Sum

TE: 1. ARBRBURRIEL; 1. deRRmirpiget; 1. JEeRmE
A Ve dEmRBEA L Ve DEREED L,
DRRFTENE L VI ADEREURE L W ADERST R
+5 X DURIEE L X DERERR L XT: ik
Bt X1 hERBURIE L XU hRERETIE L
XIV: ERBTEE L XV RIS - XV BRI
e+ XVIL: 2R XV SRR+,

Note: I : Non-gravel light loam; II : Non-gravel medium loam;
I : Non-gravel heavy loam; IV : Non-gravel light clay; V :
Less gravel compact sand; VI : Less gravel sand Loam; VII:
Light loam with little gravel; VIII: Medium loam with little
gravel; [X: Heavy loam with little gravel; X : Light clay with
little gravel; XI: Sandy loam with medium gravel; XII: Light
loam with medium gravel; XIII: Medium gravelly medium
loam; XIV: Medium gravel heavy loam; XV: Medium gravel
light clay; XVI: Gravelly light loam; XVII: Medium gravelly
medium loam; XVIII: Heavy gravelly loam.
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Figure 1 Soil texture types of Dapeng Peninsula National
Geopark

3.13%
1.25%

1.25%
0.63%
/ : ‘ ‘



76 Bl 5 R B B2

2023 4F 2 %65 39 45 1 4

22 TEBREHGKSNKR

X B 5T DX 38 160 A4~ - HEREAS 1) B SR & K i
EERKEM A RERMEHITEI (F4). N
HARIK b, SR BoR, BEIE X 45 A R
FKEAN T 59.49~402.15 g/kg; BEFKENT
102.00~859.95 g/kg; TIEATE N 0.73~1.62 g/em’;
S 244 43 51 R 190.72 g/kg. 335.66 gkg. 1.27 g/
em’s MRS RN 33.59% . 26.93% FlI
13.07%, 4 F 10%~100% Z 8], J& T & 48
Sk, IR, BFST X A4 5 AR K
wAIXTRRAE, A IA), TE 190 gkg A4
3 HIEBEROKENE A Bf T Ema; +
BAESEEROKEZMME, R LR
Wik, A A LR B AR R — %
PERLE
2.3 *Ti#EpH

Sk b OB —%5 &2 2R SIRA 5 o
Mg, T, FFFEIX 43 pH {0 4.01~5.27
($5), FH{E N 466, FIERTE, 525N

5.00%, JE ARSI, INEHERE T, BRI
44 pH A ANRUE L, BEE 2 TR EERG in 435
pH ¥ K, BRI SRR A L T Rl 2 RN
TRITZ T AR, AR BUE AR LR BN, AT Ry i
P, FUIFFT X R 41 pH BFa e .
24 TEEFSRA

S AR R A AR E U R A
USRS SR FEREE (F6), WK T7H, 5
DX 35k = A ML RO R A, At 80% 11
AR SR R AR S B2 KO, AL E R
AR R 8.76%; ARG EEEAKTSHL
Bl Rk ZoKoFs Hrptkshz bR
—DU I BRI EEN 0.61 mg/kg, RS AR
4 198.16%, J& T5RA8 5, C/N B{E N 11.40, 48
SR 52.40%, JB TSRS, R XEL
BORAR B HUE IR 5 TR, Rl X
ZRBKR,

WIS ZE EFR (F7.8), B XEAN
Fi, R, #AAEEY A RZE L5 (0~20 cm) &

R 4 RIS+ BEZRMRAE L Hk SRR T IEAESITHHE

Table 4 Statistical characteristics of soil moisture and soil bulk density in Dapeng Peninsula National Geopark

HokEKkE/ (g-kg")

EEEKR/ (g kg')

+HERE/ (g-em®)

+2/ Natural moisture content Capillary water holding capacity Bulk density
cm +HERL AR AR S 55
Soil  Number f/h  FXfH FHE FH BME BKE FHE RE BMI RKE CFHE &K
layer {H Min  Max Mean /% Min Max Mean /% Min Max Mean /%
(O\Y cv (0\%
0~20 34 80.55 402.15 187.71 41.18 198.77 859.95 396.04 33.07 0.73 1.46 1.10  15.68
20~40 34 66.68 387.18 189.87 35.82 187.20 584.69 335.59 22.68 0.88 1.50 1.27  11.79
40~60 32 82.29 28390 18698 28.64 189.16 49242 31335 18.78 1.07 1.59 1.33 8.71
60~80 30 78.37 28928 192.61 29.93 158.28 473.43 320.08 2042 1.06 1.53 1.32 8.79
80~100 30 59.49 306.87 197.19 3197 102.00 416.10 306.68 22.48 1.11 1.62 1.35 9.92
Sléuﬁllx 160 59.49 402.15 190.72 33.59 102.00 859.95 335.66 26.93 0.73 1.62 1.27  13.07

& 5 KIS+ BEZ MR E LT pH ESITHHFE

Table 5 Statistical characteristics of soil pH in Dapeng Peninsula National Geopark

12 fem R HRe/ME O INE ] FEIE AR5 AL /%
Soil layer Number Min Max Mean ()%
0~20 34 4.01 5.18 4.53 4.99
20~40 34 4.19 5.04 4.61 3.88
40~60 32 4.33 5.11 4.66 3.68
60~80 30 4.40 5.14 4.75 4.25
80~100 30 4.36 5.27 4.78 4.54
SR 160 4.01 5.27 4.66 5.00

Sum
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Table 6 Grading evaluation of soil organic matter and total nitrogen content in Dapeng Peninsula National Geopark

A HLJE Organic matter 4A Total nitrogen
KT Ko AT 1% K [ER ALY
Degree of abundance L X o s = °
¢ P/ (ghke) Number Ratio A/ (ghg) Number Ratio
Bz . < 6.00 52 32.50 <05 83 51.88
Extremely lacking
ﬂz 6.00~10.00 37 23.13 0.50~0.75 38 23.75
Lacking
fhis 10.00~20.00 44 27.50 0.75~1.00 12 7.50
Low
EP%F 20.00~30.00 13 8.13 1.00~1.50 13 8.13
Medium
$. o 30.00~40.00 7 4.38 1.50~2.00 8 5.00
Rich
1E$Eﬂﬂ > 40.00 7 4.38 > 2.00 6 3.75
Very rich
A
it 160 100 160 100
Sum

FR7T KRB EERMRAELEFIR. £R. EXWE. C/N FITHHE
Table 7 Statistical characteristics of soil organic matter, total nitrogen, available phosphorus, and C/N in Dapeng
Peninsula National Geopark

HHLF/ (glkg) 2%/ (gkg)
+J2 /em Organic matter Total nitrogen
Soil layer  ppIME  fokfE OPHE BREE% GOME ROKE OTHIE BRREO%
Min Max Mean (6AY Min Max Mean (6\Y
0~20 4.89 45.85 25.70 51.09 0.20 7.74 1.39 96.00
20~40 4.05 36.55 13.42 57.08 0.11 3.20 0.76 75.27
40~60 0.77 18.32 8.74 48.03 0.07 0.96 0.48 45.26
60~80 0.54 11.49 5.68 54.11 0.06 0.76 0.35 51.78
80~100 0.32 16.78 5.41 73.18 0.02 0.81 0.33 58.38
JEREN
Sum 0.32 45.85 12.14 88.10 0.02 7.74 0.68 115.42

xS KEFBEFRMRAELERIER. 28R, FHHE. C/N SGitHHE
Table 8 Statistical characteristics of soil organic matter, total nitrogen, available phosphorus, and C/N in Dapeng
Peninsula National Geopark

R / (mg/kg ) AL
+J2 /em Available Phosphorus C/N
Soil Layer H/IMA S YNIE] T BRFEE/% BME RKE FHE R RE/%
Min Max Mean CV Min Max Mean (0)%
0~20 0.01 6.46 1.23 146.04 3.42 37.93 12.96 45.53
20~40 0.01 8.29 0.66 241.51 2.11 21.94 11.48 30.01
40~60 0.01 1.83 0.31 150.68 3.57 33.10 11.04 45.34
60~80 0.01 3.09 0.43 145.62 1.66 30.31 10.37 53.34
80~100 0.01 2.21 0.37 146.32 1.63 53.61 10.99 81.92
JSYLN
0.01 8.29 0.61 198.61 1.63 53.61 11.40 52.40

Sum
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1.23 mg/kg, 5 & Bl A )2 A0 TR BE IR 5 8 0 1Y
B ALY AR R FR BUFE 48.03%~73.18% Z
], AR S R KA )2 80~100 em, i
KESE/NEMEL S0 2AEF RN
45.26%~96.00%, I K785 N K)E 1, mKE
H 774 g/kg, F/MEHN 020 glkg; ME S R E
Mr, HE TS, B XA LR &R
2] A T B LS A A O T AT 1 — 2B 4. AR
W02 & & 031 ~1.23 mgkg, R RBN
146.04%~241.51%, J& T4 50, HKMEH 8.29
mg/kg, TE20~40 cm 12, &—ZH8A m/ME ST
i, BFFE XA HE C/N R 10.37~12.96, AL
AbFE K-, FRJZEHHE CN K, 60~80 cm
i, Haxt )20,
25 TESSESES5IEN

PEHR 4 JEAH Cd. K Hg. fff As, #fPb,
Cr. 4 Cu. B Ni. ¥ Zn fl%E Mn L 9 Fh 4 )8

JCER AT TG Y PP . WIS DX 9 b 4 4 R 4
B EHAREIPRERE (£9), IFATRE&E
AR TAREMRAE . BRE 48 Mn & & hE 1+ 2%
FEARAG, HAhOTER W R ARk, RIS X
B iARE, JoI W DXCIURR i 25 5

FHER PR 748 SO 2 F N A 2 Z55 PRAN 0t
WF 5 DI+ 39 A7 1 4 R PR PR, 45 R BoR
(F10), B, PR XEIAESR TR RN
THREBUER/NT 1.0, FEBAEKR/NR Pb > Zn >
Cr, Cu, Ni > Cd > As > Hg, &ME#/NTi5
PPN IR EUE, B TIi5Y; NP LA 155
033, KT 0.7, JBTIIHGIK. N5
BT, )2 (0~40 cm) +I3EI5 Y8500/ N T
T )2 (40~80 cm); WHZ LG4850 T2 0~20
cm > 20~40 cm > 40~60 cm, 60~80 cm 5 40~60
cm FEEC—FE, YHITCIG Y, YNl R BROK 22 B B
ANy EEERWIBEGE - R R LTS, JoE
EAACT

RIOKXBFBEFMRAENTREEEESE
Table 9 Content of heavy metals in the soil of Dapeng Peninsula National Geopark

HRfEFRR{E / ( mg/kg ) Standard limit

+:J2 fem
Soil layer ]
Cd=<030 Hg=<130 As<40 Pb<70 Cr<150 Cu<50 Ni<60 Zn=<200 Mn=1500

0~20 0.02 0.01 1.36 28.92 14.97 5.41 591 56.31 85.80
20~40 0.03 0.01 1.28 30.75 14.86 4.69 5.29 59.53 70.97
40~60 0.03 0.02 1.45 32.83 16.13 4.84 5.94 59.20 90.78
60~80 0.03 0.02 1.36 32.79 16.07 5.16 6.06 60.22 100.06
JSYEN
Sum 0.03 0.02 1.36 31.25 15.48 5.02 5.79 58.77 86.44

R 10 ABEBERMR AR ESEERERFREISNETEEIEE
Table 10 Dapeng Peninsula National Geopark soil heavy metal single factor index and Nemerow composite index

FREBR{E / (mg/kg ) Standard limit

+J)2 /em

Soil layer W%

Y Cd <030 Hg<130 As<40 Pb<70 Cr<150 Cu<>50 Ni<60 Zn<200 Mns< 1500 HFE%

P <0.70
0~20 0.08 0.01 0.03 0.41 0.10 0.11 0.10 0.28 0.06 0.31
20~40 0.09 0.01 0.03 0.44 0.10 0.09 0.09 0.30 0.05 0.32
40~60 0.10 0.01 0.04 0.47 0.11 0.10 0.10 0.30 0.06 0.35
60~80 0.10 0.01 0.03 0.47 0.11 0.10 0.10 0.30 0.07 0.35

FERLN

0.09 0.01 0.03 0.45 0.10 0.10 0.10 0.29 0.06 0.33

Sum
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