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WE AL T RAEEREIKRY S Taith i Camellia semiserrata ¥ X35 . et K PHMELE
fed Bt E4AE, LB PN Cafe Mg, A2 Cu. Zn, Fe. Mn, B F3 554 49.34, 8.75. 0.24,
1.04. 17.10. 3.51. 0.11 mg/kg, oA AEE (FAK), BB, =R (F). WA (fK), L, =% (),
Z%; 7T i ket A Ca. Mg, Fe. Mn., B, Cu, Zn & = -F ¥ 4 4] 4 8518.1. 1063.2, 53.76.
12253, 2443, 4.06. 7.02 mgkg, » A AEF, EF, EF, &2, BF. A TFH8ER. 822, |7
im B SEARRE, £EF 42 Pb. Cd. Cr. Ni. As F¥H &2 554 19.35, 0.044, 55.05. 7.61.
9.76 mg/kg, A TR iH & AL T; J- T4 e %t b Cu. Zn, Pb. Cd. Cr. Ni. As/a-F¥ 5 5] A
4.06, 7.02. 0.68, 0.044. 0.39. 4.77. 0.030 mg/kg, &A% T GAP 2 A MAFERAL, T FLib b ki
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A Preliminary Study on Medium Trace Element and Heavy Metals for Soil

and Leaf of Camellia semiserrata
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Abstract The medium trace element and heavy metal for soil and leaf of Camellia semiserrata forest in
Zhangmutou forest farm of Dongguan were investigated and analyzed. The average content of the exchangeable
Ca and Mg, and the available Cu, Zn, Fe, Mn and B in soil were 49.34, 8.75, 0.24, 1.04, 17.10, 3.51 and 0.11
mg/kg respectively, which were classified as grade 5 (very low), grade 5, grade 2 (high), grade 4 (low), grade 4,
grade 5, grade 3 (medium) and grade 2 respectively. The average content of Ca, Mg, Fe, Mn, B, Cu and Zn in the
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leaves of C. semiserrata were 8 518.1, 1 063.2, 53.76, 1 225.3, 24.43, 4.06 and 7.02 mg/kg respectively, which
were normal, normal, normal, excessive, normal, in the deficit critical and deficient. The fertility of C. semiserrata
forest was insufficient. The average contents of Pb, Cd, Cr, Ni and As in soil were 19.35, 0.044, 55.05, 7.61 and
9.76 mg/kg respectively, which were below the risk screening value. The average values of Cu, Zn, Pb, Cd, Cr,
Ni and As in the leaves of C. semiserrata were 4.06, 7.02, 0.68, 0.044, 0.39, 4.77 and 0.030 mg/kg respectively,
all of which were far below the standard limits of GAP medicinal plants. The woodland of C. semiserrata was not
polluted by heavy metals. The correlation of soil exchangeable Ca and Mg, available Fe, Mn, B, Cu, Zn content,
and corresponding leaf element content of C. semiserrata were not significant. It showed that plants had different

requirements for elements, and the elements in the soil were influenced each other, therefore, balanced fertilization

can ensure the absorption and utilization of the required nutrients by plants.

Key words

2Ll 4 Camellia semiserrata J& 111 25 B 1L
KBWERITA, XA TUHME., Mk, |-
TLINFAERERITURBESE (HIRX ) A #&
B, SErhor e AR R IX TP, LU RATT
A B K, W RHAR R, WIE. . R
FEML, R E AR IR R A AR B A A el
RERALR R 1,

EAERYE RO TEFRITRAREITLE:
B (C). & (H), & (0). & (N), # (P). 4
(K), HEITEM (Ca). B (Mg). fii (S), &
HICEY (Fe). & (Mn). 4F (Zn). #i (Cu).
B (Mo). 1 (B)., & (Cl) 16 F ¥, g
EIOCRME NP R A K R E R 655 s
FoLR, SHEENEBAEMRR, 2N, P,
K W, FEAEY R TR AR B 1 & 43 6 AN W i A
FH ., XHVEY = R S B T R 2+ Y
ER P, Wi e R e AR N AR A AR,
YR NERSS . i RAE KRG W EEA
B Sr, HESSAE VRN RS S, XY IE
KA B REEATERMEZ/ER Y, Y41E
Yrie = FAh PR TR, FRREY P R ALR,
e R L, o .

EAEB/IUUCE EHWERM (Cd). K (Hg).
Cu. #F (Pb). # (Cr), Zn, B (Ni) FI%4&)E
JEEM (As) UM, X EEIEE B ARAR I 1 58 0 4
JCE (HP Zn Fl Cu R ZHEY LT ICR D) |, 1E
TR T RE T Y AR S
Xif e G Y, T A JE ek B AR BN i R
MHELPEREZ BIBEIR, 48 TR XY fE
& —EEW XY R EEN; R A
WYX E IR IR M IEH W, — A dnc R ) 681

Camellia semiserrata; soil; leaf; medium trace element; heavy metal

JE, HHEF Cu. Ni, CdFEESEICR L RS,
RPXTUNFTICER Zn RIS 3Z2 20, H2 R
ik Zn, BN, SRR N R RS
J& IC R R R R e A AR R AR, SRR N
JOR AR P R PR PR AR 2 5 4 ey U 2,

WMAS B, MHEERTEPH P METE.
HBERANDRIE, FE 7205 Xl A bk g
3% Ca, S, Fe. Mn. Cu, Zn & & 8™,
A 4 1) SR A2 Wi B 2545 125 (DRIS) A 3 25 5%
SR B DA T (AR S K R R A ) 1Y
M AT BUE SRR ST, TR . TR BTE.
WG N | i R A5 AT T 4 i 6 T A O BB R
H Y AR . AR S AR S A AR U
T LA A iR TR B AT OC T4pk . 4
BIREAL . B SRR WA RGE P, X
AL AR £ HEFR Sy . AR AR AAE H)iE .
I ARABREAR LM A — F 1956~1958 4 FlA (1) T
U2y 533 hm’ (] TLAETMZR BN T AR, BB
IR E A AR R R — ) T LRI A TR,
ROEIEER =, BRI X, & “fHAT
77 T, AIRIGXT 60 AR T LR A
TAHAREIE, Mk METTREMESR TR, DX
SRR A R AT ARG, KT R
MR PR R B 7 . MRS EERE T, U
KA “HFT)" M DM FIAR ) 02 15 57 21 5 4
JEIG Yy, HREA E R R ORISR

1 RS H®
1.1 RIEHHER

R A Sk AR I 07 Tk 46 22°48'~22°58", 22°54°,
IRZE 113°53'~114°107, % X R ARAE 9% @ W #his



70 Bl 5 R B B2

2022 4F 2 %6 38 4 1 4
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I T ELACT AR 3 P i e 2R e 2 5 L2
4, A Ca fl Mg, AL Cu, Zn, Fe, Mn, B
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Table 1 Soil effective medium and trace element fertility grade
e Grade Ca Mg Fe Mn B Cu Zn
—2% (1R ) Level 1(Very high) ~ >1000 >300 > 20 > 30 > 2.0 > 18 > 3.0
T4 (%) Level 2 (High) 700~1 000 200~300 10~20 15~30 1.0~2.0 1.0~1.8 1.0~3.0
=40 () Level 3 (Medium) ~ 500~700  100~200  4.5~10.0  5.0~150  0.50~1.0  020~1.0  0.50~1.0
TU%% (fik) Level 4 (Low) 300~500 50~100 2.5~4.5 1.0~5.0 0.20~0.5  0.10~02  0.30~0.5
HG (FRAK) Level 5 (Very low) <300 <50 <25 < 1.0 <02 < 0.1 <03
R 2 I H i E T E R AR mg/kg

Table 2 Criteria for judging the abundance and deficiency of trace elements in crop leaves

G Trace elements k= Shortage i Right amount s Excess

Ca 1 000~50 000

Mg 500~7 000

Fe <50 50~250 >300
Mn <20 20~500 >500

B <15 20~100 >200
Cu <4 5~20 >20

Zn <20 25~150 >400
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0.11 mg/kg, HARRREFRARL Culy 15.01% H/
Hh, HAHR 32.11%~40.80%, ZEFHK,

WA kA g Pk 1),
P Ca fl Mg, A %L Fe. Mn. B, Cu. Zn %3 %N
g (ARAR). B, —g (&), % (K), K
9. =9 (), 29
22 HEYPRHETE

I FLAEI A B Ca. Mg, Fe, Mn, B, Cu,

® 3 1 pHE/NTFET 5.5 KA HETRRGIFEEMEHIE ™

In FEWAL S, P50 8518.1, 1063.2, 53.76.
12253, 2443, 4.06. 7.02 mgkg.

WRIEAE Y 0 R Hp ot o0 38 2 0 1 ) W s o
(F£2), I"TLALMIHEYITE &5 Ca IEH, Mg
1B, FelEH, Mniti, BIEH, CukhF 7k
5L, Znft= .

23 TESESRE
JTT AR AT AR - B8 4 8 Pb. Cd. Cr.

[2]

mg/kg

Table 3 The screening value and control value of soil pollution risk of agricultural land that soil pH value is less than or
equal to 5.5

154451 H Pollution project

WU 5356 {H Risk screening value

XU I {E Risk control value

Pb 70 400
Cd 0.3 1.5
Cr 150 800
Ni 60
As 40 200
x4 I'TOEBFLEEYRRETE mg/kg
Table 4 Available medium and trace elements in soil of Camellia semiserrata
Kl Sample Ca Mg Fe Mn B Cu Zn
1 4771 £19.13 8.52£2.07 13.18+3.13 196+0.16 0.07+0.02 026+0.03 1.02+0.16
2 40.04 £ 19.18 8.12+5.11  2517+6.51 250+2.14 0.12+0.02 0.24+0.05 1.19+0.52
3 67.60 + 24.44 9.50 £2.72 1250+7.63 6.16+0.74 0.12+0.06 022+0.04 0.72+0.16
4 42.02 £ 13.20 8.86 +2.01 17.55+2.13 344+145 0.13+0.01 023+0.02 1.23+0.49
SEIE Average 49.34 8.75 17.10 3.51 0.11 0.24 1.04
FrifE2z SD 20.09 2.81 6.98 2.04 0.04 0.04 0.38
AR5 REL 1% CV 40.71 32.11 40.80 58.14 32.75 15.01 36.72

W BPOLREE N TIE + #RiEZE. Note: the element contents in the table were the average value + standard deviation.

x5 ITTUMEMFEYHREERTER mg/kg
Table 5 Medium and trace nutrient elements for leaf of Camellia semiserrata
FEH Sample Ca Mg Fe Mn B Cu Zn

1 9400.8+2080.2 985.1+1959 57.74+4.65 13232+2427 23.05+1.10 4.71+0.52 8.12+1.05

2 9589.2+1683.1 1119.5+240.8 57.06+10.20 1156.4+160.3 25.05+6.08 3.71+0.65 7.28+1.03

3 7978.0+809.9 874.4+121.8 43.50+2.30 1490.0+168.0 25.65+0.61 391+031 555+0.49

4 7104.5+1405.8 1273.8+187.1 56.70+7.24 931.4+1423 2396x2.76 3.92+0.65 7.12+0.83
SEH4{H Average 8518.1 1063.2 53.76 12253 24.43 4.06 7.02
FrifEZE SD 1780.8 233.0 8.7 270.1 3.28 0.64 1.25
5 ZEL /% CV 20.9 21.9 16.2 22.0 13.45 15.72 17.83

W BPOUESEAFE + 432, Note: the element contents in the table were the average value + standard deviation.
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Ni. As FH& R 6, HAH10 19.35, 0.044,
55.05. 7.61, 9.76 mg/kg. K4 + HE BB i H—
A A M 338 75 g XU 45 B 45 br ifE (GB 15618-
2018 ) *) WLEE 3, XJLFPE 4R TR AL T RS
TEE LT, 55 4R tHEE SR 5 H P'Pb.
Cd. Cr. Ni, As 43 Jll 36, 0.056, 50.5. 14.4.
8.9 mg/kg ML, Cr. As B T %{H, Pb. Cd.
Ni AT 5 E
24 EMELE
I~ 48 45 M B Cu. Zn. Pb. Cd. Cr.
Ni, As{HULE 7, 43514 4.06. 7.02. 0.68. 0.044,
0.39, 4.77. 0.030 mg/kg, W4k 25 HIHLY K il 7] F1
28 AT bR vE (WM/T2-2004) P9, Cu < 20,
Pb<5. Cd <030, As < 2.0 mgkg, XJLFPHRIT
TR TFARERR A
25 'TLARBMESTEFHETE. EEEXE
H A5G TR v R TR R Y O T

BRAEH A E, M N Cufly R{E M 03905, P
fH 0 0209 4, FHCHERRA R 2, WERS, TIER
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hHG. B, %, N, R, =9 %,
T LR UG ER f i Ca, Mg, Fe. Mn. B,
Cu. Zn4riliE® . IE® . IE% . &, 1IE%. &
Foaifli A, B= . HHEER Mn UG, YN
Rt g, 3 Cu =%, MY R AT T BG A,
AR Zn Z 2%, Y RERZ

+ 5K Y) A E4 )8 Cu, Zn, Pb, Cd. Cr,
Ni. As & % R 505 5 4 0.059, 0.148, 0.035 1.,
1. 0.007 1, 0.626 8. 0.003 1, FEMIHKKA:
Cd>Ni>Zn>Cu>Pb>Cr>As, JHZEXT Cd I E & fE
R, Xt As BHERE IR/

3 g5
B R ST R A S G 3R A

R, HERIURMELRSE

TR, HXER

OF, TR ILER AR BRI RE G AR A AR AR N A LSS

£6 I"RALMETIEESETE Table 6 Soil heavy metal elements of Camellia semiserrata ma/kg
FEH Sample Pb Cd Cr Ni As
1 19.92 +3.15 0.051+£0 58.58 £3.28 6.87 +0.91 2.20+0.11
2 14.57 +2.10 0.044 £ 0.006 46.29 £4.33 5.92+2.07 2.02+0.18
3 20.73 £ 1.13 0.038 £ 0.007 56.17 +£5.58 8.73 £2.64 3.96+0.17
4 22.16 £0.97 0.044 £ 0.012 59.17+1.53 8.92+1.89 30.85+£2.56
I Average 19.35 0.044 55.05 7.61 9.76
PrifE2E SD 3.46 0.008 6.38 2.14 12.79
AR5 B /% CV 17.89 18.239 11.59 28.15 131.08
TE: RPOTRERNTHME + frfi.
Note: the element contents in the table were the average value + standard deviation.
R7 I'FOAwBEEHRENESETE
Table 7 Plant heavy metal elements for leaf of Camellia semiserrata mg/kg
Fith Sample Cu Zn Pb Cd Cr Ni As
1 471052 8.12+1.05 0.82+0.14 0.047+0.011 0.62+0.12 527+094 0.033+0.012
2 371065 728+1.03 0.69+0.17 0.064+0.007 044+0.30 491+0.69 0.030=+0.009
3 391 +0.31 555+049 0.66+£0.15 0.045+£0.021 0.39+0.38 3.60+0.22 0.026 = 0.005
4 392+0.65 7.12+0.83 0.56+0.14 0.023+0.004 0.11+£0.13 529+1.27 0.030+0.008
SEHI{H Average 4.06 7.02 0.68 0.044 0.39 4.77 0.030
FrifEZ= SD 0.64 1.25 0.17 0.019 0.30 1.07 0.008
AR5 ZAL /% CV 15.72 17.83 25.01 42.057 77.58 2245 28.435

T RPTREEFIE + bRz,

Note: the element contents in the table were the average value + standard deviation.
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Table 8 Correlation coefficient of medium and trace nutrient elements and heavy metal elements between soil and C.
semiserrata leaves

T H Item FHXRELR P {Y P Value T H Ttem A RER P {Hi P Value
Ca -0.024 3 0.940 4 B 0.3019 0.340 2
Mg -0.007 0 0.9829 Pb -0.405 8 0.190 6
Cu 0.390 5 0.209 4 Cd 0.194 8 0.544 0
Zn 0.0915 0.777 4 Cr -0.238 4 0.4555
Fe 0.222 3 0.487 5 Ni 0.0195 0.9522
Mn 0.442 0 0.1502 As -0.107 5 0.739 5

PRI R SY, 2 5 A B0 B RE A Qg S A= B
7, TP REITR SRR, HAtZs
KVZ MR, A bRk . Koy
BASFALF R, AW SE b i o R s e
Ca fil Mg, AR Cu, Zn, Fe, Mn, B F¥45351N
4934, 875, 024, 1.04, 17.10, 3.51. 0.11 mg/kg,
D4 R E T = S I AL By A N s a1
113.14. 33.4. 27.04. 1135, 1.06. 2.33. 0.33 mg/
kg, HZ ML, Bk Fe, Mn &% m# &4, HAE
e AEE ) T LM A/ Fe, Mn. Cu. Zn
RO 4 ) R 53.76., 12253, 4.06., 7.02 mg/
kg, U HRGE AR S R B R I A e
Mn. Cu. Zn W3 B & 53004 195350 £ 90.536
2921.400 1 172.529. 10.000 +3.496, 23.3 +3.931
mg/kg, FIULTTFLAEMASH A Fe. Mn, Cu, Zn
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BLA MR A EIREC, IERRAS AKX IR
SRR AUt P
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0.022. 10.877", ST R m VR, WKk 1
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4.06. 7.02, 0.68. 0.044. 0.39, 4.77. 0.030 mg/
kg, XJLFPERZEAL FARUERR(E. AT WA 740

A Z &R AR, RPLTFR =M
MBI ZRSEH XA, 32 4 R TS YA i
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Ni, As BEEREIMKIKN: C>Ni>Zn>Cu>Pb>Cr>As,
A XS Cd & R IR, X As & HERE ) i
ANe T Cd HAT 5 BT I R 1) A A 5
P, U S R RN B B, ARG R EsC
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S e AR i AR G 2 R SRS
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