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Changes in Absorption and Accumulation of Copper, Zinc, lron in
Camellia oleifera

CAO Yong-ging, YAO Xiao-hua', WANG Kai-liang, REN Hua-dong

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400, Zhejiang, China)

Abstract: In order to clarify the absorption and accumulation characteristics of copper, zinc and iron
microelements in Camellia oleifera, their contents and annual changes in C. oleifera ‘Changlin 4’ at five-year-old
were studied. The results showed that the content of iron in Camellia oleifera was the highest, following by zinc
and copper. The annual absorption of zinc and copper per individual reached 62.97 mg and 22.60 mg, respectively,
with the ratio of 3 . 1. The absorption of zinc per individual reached 40.18 mg from fruit development to ripening
stage, accounting for 63.81% of annual uptake. The absorption of copper per individual reached 20.04 mg from
shooting to fruit ripening stage, accounting for 88.67% of annual uptake. The copper and zinc stored in roots
supplied 30.25% and 57.90% of the need for tree growth from dormancy to shooting stage. The absorption period
of iron focused on the shooting to fruit development stage, about 0.34 g per tree. These could provide theory basis
for scientific fertilization of Camellia oleifera.

Key words: Camellia oleifera; Copper; Zinc; Iron; Accumulation

%5 (Camellia oleifera) Ay 1l 25 &} (Theaceae) Ll & ik 90%LA 12, B 5 s ) SR A B R0 6 I
KB, 2T g 77 5 B A A Rk A, RN N 7 | K= e g N X (L = T
HRA AR IR A B vl ik 40% LA b, JLARAMERIART  RORME T RGBT 4.0x10° hm?, BT EOKHIK B TE

WekR B - 2015-08-26 B2 HH: 2015-11-06

BHEWE : WA A A EMLRE I A (2014SY03);  WiVLAE AT b Fidk B 8 RH 4 105 H (2012C12908-16) % Bl

This work was supported by the Forestry Science and Technology Cooperation Project for Zhejiang-Chinese Academy of Forestry (Grant No.
2014SY03), and the Zhejiang Key Science and Technology Project for Agricultural Breeding (2012C12908-16).

EE WA BKER(1981~), %, ft, BIEBR SR, EENFLFMEIEH . E-mail: caoyql981@163.com

* 3@ {51E# Corresponding author. E-mail: yaoxh168@163.com



534

K PG AR TR TC 3 R B ORI AR SRR 303

1o SR, FREHAR AN X K2 Lk 2, 1%
R, IR 970 R B Bl AN £ FE
I8 PR A KA R EPIRILE R R, L, R
A Tt AT SR 2 5 Vi) i1 25 PR L 5 77 v AR 1) B R
%

H R AT 5 SRR B AR R 7T, 2
EHTEREICRA. B SR EICRS. 8. W
(T SR P A AR TR, T O T 2RO R T R
BRSO A Fe i, B2 DA P B it ot
NEEOL, EICEM. . BREMYAEKEE Y
THVEFRTUER, & 2 PG4 FITEAGTR), 7RG
Mo 2R AR AR ARSI T Re S )7 T A &
Z AN R R B 4 R R
ARKREN, L Bot R R Y G #
Ve, IF Hszmont Hphs oo Zromi! ™, ik
TH 25 B ARG B TG 2R A IR WSORI R R A o T R A
fa P RMAER R, BAEZERE .

BT, AL DL A5 (Camellia oleifera)
N, FEBHR TR R R E R E TR
. B BRIROSCRIAR BB, DR Rl R
B, R R AR R v B A o O R R il

1 BPRIAS %

1.1 %X 5 R

I EHH A (Camellia oleifera) i H WL 44
R R R R 4R
80 m, FI[FIKE 1408.4 mm, J& I 2= K,

1.2 BB R R AR

EHL 5 AR KA 4 SO A kL, H ]
RS, HATH 2 mx3 m, MGERS 3 T4
9 A 1 IRE EIEN-P-K=15-15-15), jiflt&E
NERRE 0.5 kg EECK A —E AR, 251
TARIRIA(T A 15 H). i@ A 15 H). Rk
HH(T A 15 H). B0 A 15 BHEE; EE
3 W

1.3 5
RFABHATZHE . - ARIURER 735, RUR R RE f

R, RS AL . B IR TR

FrRIBERE, BEAZ 100°C~105°C A% HE 15 min, AR5

£ 70°C~80°C FHL#1HE, FRETH. RHE T
) ) a1 e S N U o S AN /< TN 5 B
WARPH, 8. BorRg'", HERWILRZ5
PR it Jo B AL SRS D R o (M) 5E o

SHREVRTIERRE=I TN TRSTE
(g kg V@3B TE, DRSS, M. P T
Rt R R E RS E L EEa T R R R
&, o R R RRE SRR TR R
ERAMTHEEERD TR R RE, DA EI
BT o R MR R BN EE AR K E B
Ji TG & B .

IR A Excel AT M3 -AEE.

2 SR

2.1 G TREEAHRENZNL

ARG REY, mFFYoRTE R, HiX
FEEFAETCER; FT AR A B WOE A Ao A B
TR GEERE, YR REC EERE AN,
FHGIBE R, B Bn RN R ERIMEAR
Atk A,

HAFRZEL BRI, SR
b, SR Sr R SRR, 2AETH
9.12 mg kg 12432 mgkeg . KRB HIA,
H R A GRS BRI TS, Bt
PR AR R, 9 4.98 mg kg, BUBEL
9.75 mg. LR T ENFEARUANR, HEEHMH A
YrsE s n, MEERN, RS AR
IR R EIX 23.53 mg (3R 2). MARARIH A L5 pli 24
B, AT R SRR RS, Ay
R R MR ERIG, H0.14 g (R 2).

BEFHRN FREANT, T
R GEMRREYRIIEBL TRE LAMNE
B, WM TR S B RERIK, AN
2.14 mg kg ' M12.03 mg, Sz PIR THI4TCE
SR R R, 209979 3.69 mg kg F110.98 mg.
PRERIA G B T AR A R S BRI N
%, AR TR TR R E N 16.73 mg
020g, WEMTRIIAGE 1,2), R0, MHREL
REWERAM, HTRERg RSB LB
e AT, FENICAAR G RMEEEE, T4
(AR B 0 R RS BT Re AR T Ahis .

RAFHZN SRR, RARF R



304 P AR ) 2E

24 %

B R T EMRBEFERE PR R L TP
Ja BT, RS IIR R A TR S E S
N396mgkg . 12.01 mgkg ' M 035gkg”, HE
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Table 1 Changes in copper, zinc, iron contents in Camellia oleifera

TCER A EA AL, AR I 23 A 1 2
Ak, MHIRIIE R R B G EEET S, 29
i1 4.76 mg kg ' A1 26.21 mg kg ' #% 532 mg kg
#129.59 mg kg ', MRSZEH WA B A A
BLEEBMN. MW EPgeRSERME T
mJE NS, IOt R & RAREGR 2),
HN03gkg .

Ry SR, ZRSE TRk
TR BB, WMWY RNRSGE TR SRR

B, 434 7.68 mg kg ' 17.20 mg kg ' A10.20 g kg !
G, WERLERET, HEREE THGEH; Ik
Gh, BEEREMAEKKE, WEE TR R BRI
ek 2).

T RF AL BT R w e S
Element Development stage Stem Root Shoot Bark st -
Old Young Peel Seed
Cu  fRIRHI Dormancy 336 3.6la 577bc 1036 4.42¢ —
(mgke ) sk Shooting 3.47 9.12 2.14b 3.96d 8.41A 4.76bc 7.68
WK B Fruit development 4.10 3.32a 7.98a — 5.32a 3.54
A Ripening 4.98 3.69a 7.85a — 5.19a 3.29 6.51
Zn . PRARHA Dormancy 11.71 21.48a 22.64a 43.48 22.42¢ —
(meke ™) 4R Shooting 16.70 2432 18.17b  12.01b  27.61B  262lbc 17.20
SR E R Fruit development 10.67 18.20b 23.64a — 29.59a 435
BEJY Ripening 11.95 18.08b  23.37a — 29.02a 8.44 9.21
Fe,] PRARHA Dormancy 0.19 0.48a 0.47a 0.29 0.15b —
©ke)  p# Shooting 0.15 0.085 021b 035bc  0.18C 0.30a 0.20
BS2RH W Fruit development 0.13 0.15¢ 0.40a — 0.12bc 0.11
B2 Ripening 0.083 0.12¢ 0.31c — 0.093c  0.087 0.12
(5] B Kt S5 AN (6] /N5 0K 5 90 B 43 ) 36 22 e 2 35 (P<0.05) R &2 3 (P<0.05) . T[]

Data followed different small and Capital letters within column indicate significant differences at 0.05 and 0.01 levels by multiple comparison, respectively.

The same is following Tables.

R 2 A S OT R R B

Table 2 Changes in copper, zinc, iron accumulation in Camellia oleifera

JLE R E A e i B PN
Element Development stage Leaf Stem Root Shoot Fruit
Cu HRHRI Dormancy 2.56cd 3.75¢ 3.50¢ 0.14 —
(mg) R Shooting 6.28b 2.03d 2.39d 1.75A 0.069¢
BS2RE W Fruit development 6.94b 7.29b 7.26b — 0.39b
XY Ripening 9.75a 10.98a 9.04a — 3.54a
Zn MRHRH Dormancy 9.28d 22.34c 13.85¢ 0.61 —
(me) AR Shooting 21.41a 16.73d 7.02d 5.70B 0.15¢
RIKE W Fruit development 18.20bc 28.89b 21.30b — 0.48b
XY Ripening 23.53a 53.79a 26.96a — 4.77a
Fe MRHRH Dormancy 0.17a 0.47a 0.28bc 0.0041 —
© S Shooting 0.14b 0.20c 0.21d 0.037C 0.0013¢
RSRE W Fruit development 0.22a 0.33b 0.36a — 0.013b
EFJY] Ripening 0.17a 0.37b 0.37a — 0.050a
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Fig. 1 Annual changes in individual accumulation of copper, zinc, iron in

Camellia oleifera
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Fig. 2 Annual changes in individual absorption of copper, zinc, iron in

Camellia oleifera
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