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Changs laws of nutrient elements, veins density,
physiological index in Camellia oleifera leaves with
different tree ages and their correlation with yield
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Abstract ; In the present research, the nutrient element, veins density and physiological index in Camellia oleifera leav-
es of different tree ages were compared to understand their change laws with tree age and the responding effects on
yield. The results were as follows: (1) There were significant differences in the content of metal elements or rare earth
elements among different ages; almost all elements showed the regularity of increasing first then decreasing with tree age
while they reached the maximum content at the different ages. (2) Veins distributed in a network pattern and could be
divided into three categories of great, medium and fine vein by diameter; density of great and medium vein did not
change significantly while density of fine vein showed a change law of increasing first then decreasing with tree age. (3)

Physiological indexes such as the content of chlorophyll, MDA, soluble sugar and soluble protein and the POD activity
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showed unique change laws with three ages. (4) Chlorophyll content, POD activity, total content of rare earth element

and density of fine vein showed significant positive correlation with the yield (P<0.05, or P<0.01). This study will pro-

vide the reference for its cultivation and management, the parameters of nutrition, physiological and structural of the

leaves can be used for tracking plant state and predicting yield.
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2.1.1 Zn Mn.Fe #= Cu A& 69 ks ANEM A
- F i Zn Mn Fe Cu TEMERERHE(F 1),
# 1 5/R,Mn Fe F8#ZE T Zn 5 Cu, JLHZE Mn
5 &, Zn, Cu 43 BIAE 7.06 ~ 10.63 mg - kg' 5
4.28 ~7.05 mg - kg'lZI‘ETJ’Eﬂ'JC, Mn 5 Fe 43 5 1E
920.32~1 200.42 mg - kg 5 54.29~65.89 mg - kg
Z 1Ak, B Zn 5 Fe S RETEVIIR 1~5 a WS HHRY
FID AL 45 TCE R 3G 038 2 Bk e R
Je I/ R AR AR A (H R ] 56 2 3k 31 B K E 19 A i
ANFE],Zn 24 32 a, 1 Mn Fe Cu ¥4 47 a,

x1 TEAMRTHEHAFHEETERSE
Table 1
Camellia oleifera with different tree ages (mg - kg™)

Content of metal elements in the leaves of

ewe FEowow o G
(a) Zn Mn e Cu content

1 8.07 920.32 56.15 4.28 988.82

5 7.06 960.27 54.29 4.37 1 025.99

12 9.54 1 000.80 60.11 4.69 1075.14

20 10.22 1 080.25 61.34 6.05 1157.86

32 10.63 1 180.34 64.61 6.15 1261.73

47 9.77 1 200.42 65.89 7.05 1283.13

55 9.43 1 103.61 58.51 4.61 1176.16

2.1.2 # L EF A ki RERB A A

16 Fifs Lo R SIS TR 2, mE 2 ATHL TR L
LR SR ZERUE, SRBEZWAAE 5,
Hrpfz &, Sati/b el BE 4, el
TEENTED, LRI E], R EL. B VBT
1~10 a W& Z [H] H B B 41, &0 TR & b
WS S W n 2 5 a({X48) (12 a(4li 58) .20 a
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2.2 MEkZ E MR T 2
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(BTN ) o P44 20y 3 258 1o Rt ik 5 ot ik
(A IDE3E I TR B, /NI ik 4 b o ik & s anfm) =& 4

K1 szt ek (12 a,40 )
Fig. 1 Vein distribution in leaves of
Camellia oleifera (12 a,40 X)
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Fig. 2 Comparison of vein density in the leaves of

Camellia oleifera with different tree ages
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Table 2 Contents of rare earth elements in the leaves of Camellia oleifera with different tree ages (mg + kg')
R 73 , . - ; . ifiie . " R
L S RN SN TR AL R S TSN SN S SO
€3 ¢ Y la C Pr Nd Sm Eu €% G4 Th Dy Ho E Tm Yb ILu
(a) (a) content
1 0.048 0.459 0.087 0.116 0.027 0.107 0.028 0.184 1 0.057 0.000 1 0.047 0.012 0.072 0.012 0.043 0.007 1.306
5 0.055 0.763 0.104 0.198 0.063 0.144 0.059 0.204 5 0.036 0.000 1 0.052 0.016 0.086 0.008 0.084 0.007 1.879
12 0.090 0.656 0.112 0.453 0.066 0.239 0.034 0.286 12 0.061 0.0003 0.065 0.023 0.086 0.007 0.099 0.013 2.290
20 0.092 0.824 0.305 0.301 0.061 0.258 0.041 0.179 20 0.081 0.0002 0.111 0.012 0.041 0.015 0.066 0.014 2.401
32 0.106 0.921 0.286 0.437 0.068 0.243 0.059 0.305 32 0.077 0.0004 0.102 0.026 0.056 0.012 0.089 0.016 2.803
47 0.064 0.875 0.278 0.344 0.037 0.252 0.015 0.112 47 0.045 0.0000 0.024 0.008 0.030 0.010 0.037 0.011 1.342
55 0.021 0.768 0.202 0.251 0.004 0.202 0.001 0.102 55 0.001 0.000 0 0.001 0.003 0.001 0.000 0.001 0.000 0.058
xR 3 AEMEBERHTAFPERR SR
Table 3 Comparison of physiological index of leaf and annual yield of Camellia oleifera with different tree ages
SiH BHE Tree age (a)
[tem
1 5 12 20 32 47 55
4 % &4 Chlorophyll content (mg - g™) 0.45 0.67 0.82 0.89 0.85 0.76 0.61
MDA % MDA content (mmol - g") 0.015 0.011 0.010 0.010 0.012 0.022 0.037
POD i POD activity ( AA,, - g' - min”) 2.57 3.37 4.86 4.84 4.61 4.02 4.34
T MRS & Soluble sugar content (mg + g') 12.4 16.7 20.4 21.8 21.2 21.6 29.4
Al AR 1A 5t Soluble protein content ( mg * g'l) 2.3 4.4 7.4 7.3 7.1 6.1 8.7
771 Annual yield (g) 0 5145.2 12 430.7 18 093.7 19 549.1 17 445.2 11 472.8
4 MEHPRREE EEERSFENHEXE
Table 4  Correlation between the elements content, physiological index of the leaves and annual yield
_ T i ICR S S b Ao L e -
Lottt SRR Fi U3 A AT i AT e B 4 it
Total content of . - .
Index Total content of metal elements Soluble sugar content Soluble protein content
rare earth elements
L ke y=11 894x—12 427
ngiﬁiﬁ P>0.05 R*= 0.71 P>0.05 P>0.05
P<0.05
B3 S MER R A i MDA & 1t POD {1 20 i
Index Chlorophyll content MDA content Activity of POD Density of fine vein
v i A y=40 886x—17 491 y = 7302.7x—17 842 y=387 873x—55 041
lﬁg;ii[t]i@ R*=0.77 P>0.05 R*= 0.73 R*= 0.87
P<0.05 P<0.05 P<0.01

JN(1~20 a)-Fa5E (20~47 a) -3/ (47~55 a) , )5
FHNEIEIM(1~12 a) -F2E (12~32 a) -3 (32~
47 a) —H4H (47 ~55 a) Sk #
2AMRERTESE A BERSFEZ EME
X4

SRS TR E WL 4 (1 AER =R R

AT 4 G KB I 2% R S ek B AR U 14 25 1k 0k 3
W14 ,5~32 a [a], RS2 B BEA I A3 R 2L i
32 a KEIHKRAE 19 549.1 g,5~12 a S B i
KT 12~20 a PEEBIEH ;21 ~ 55 a BB, 7 f 8
W ELR S R D BB R, 4 RS B4
PRI 28 5 7= f: (] ) AH G, B £ o0 2 8 gt ik
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