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Effect of Shading on Leaf Growth and Primary Metabolism

of Camellia azalea Seedlings

LI Xianmin', LI Chunniu', LIU Xinliang®* , BU Zhaoyang', HUANG Zhanwen'
(1 Flowers Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China; 2 Jiangxi Academy of
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Abstract: In order to study the needs and adaptability of Camellia azalea to sunlight, we studied the
effects of the shading treatments at different degrees [0 (CK), 30%, 50% and 80% ] on leaf growth, pho-
tosynthetic pigments contents, primary metabolite contents and relative conductivity of C. azalea seed-
lings (2.5 a). The results showed that: (1) the shading significantly promoted the growth of C. azalea
leaves, and the leaf number, total leaf area, average leaf area, specific leaf area, and leaf water content
were at the highest level under 50% —80% shading condition. (2) The total chlorophyll content, chloro-
phyll a content, chlorophyll b content, carotenoid content and SPAD value of C. azalea leaves increased to
a certain extent under shading condition, and reached the highest level under 80% shading condition. (3)
With the increase of shading intensity, the contents of soluble sugar, soluble protein in leaves decreased
firstly and then increased, and they were at the lowest level under 50% shading condition; the content of
starch in leaves increased firstly and then decreased, and it was at the highest level under 50% shading

condition. (4) Shading significantly reduced the relative conductivity of leaves. With the increase of shad-
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ing intensity, it showed the trend of decreased firstly and then increased, and at the lowest level under

50% shading condition. Therefore, C. azalea seedlings have a strong adaptability to low light condition,

and the moderate shading treatment (50% shading condition) helps leaf growth and development of Ca-

mellia azalea seedlings.
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Table 1 The leaf growth of C. azalea seedlings under different shading conditions
JLBL g A ] AR SF- 4y 1] AR Lot & L - 1T AR i K =
Total leaf Average leaf Specific leaf Specific leaf Leaf water
Treatment Leal number P ) . oy / PR /o
area/cm® area/cm” weight/(g * m™2) area/(cm? « g~ 1) content/ %
CK 9.67+1. 24c 33.7446.09c 3.53+0.70c 361. 584 26. 89a 27.8142.10b 60. 9242, 74c
I 17.81+1. 85b 76.20417.42b 4,2440.63b 327.99+34.89b 30.82£3.14b 65.0342.76b
I 20.63+1.8a 96.54+10. 62a 4.6940.45ab 282.28+28.40c 35.7843.57a 70.7342.50a
I 19.84+1.71a 99. 71£10. 96a 5.04+0.51a 270.12429. 64c 37.4744.09a 71.5441.76a

V- CK. G I I G T OB 30905 11 OB 5090 5 I OB 8094 5 36 8O 4 34 {8 A M U« [F — 91 o R /N5 25 8

AR PRIA] 2% A F] 0. 05 B F K (P<C0.05) ;s F %[

Note: CK. Control, no shading; [. 30% shading; [I. 50% shading; [ll. 80% shading; Data in the table are average & standard error.

The different normal letters within the same column indicate significant difference between the treatments at 0. 05 level; The same as below
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R2 FREBEGHTHBILZGEHRHESRESE

Table 2 Photosynthetic pigment contents of C. azalea seedling leaves under different shading conditions

3B [ sk [A] Shading time/d

At b3
Photosynthetic index Treatment 0 50 100 150
CK 0.792£0.05 a 0.71£0.05 ¢ 0.6140.04 ¢
SUBE S Sg i T 0.80+0.07a 0.81+0.04b 0.870.04b
Total chlorophyll content 0.85+0.02
/(mg g™ 1) Il 0.844+0.07a 0.85740. 05ab 0.94-0. 04b
I 0.8740. 06a 0.93+0. 04a 1.05+0.08a
CK 0.57%+0.03a 0.51£0.03b 0.45%0.03b
MR a oA 1 0.5740.04a 0.5940.02a 0.64+0.03a
Chlorophyll a content 0.60%0.02
/(mg g™ 1) 0.602£0.02a 0.60=£0.05a 0.66-£0. 04a
0.62+0.06a 0.63%0. 04a 0.67%+0.03a
CK 0.22+0.03a 0.19+0. 04b 0.16+0.03c
MR b R 1 0.23+0. 04a 0.22+0. 03ab 0.23+0.03bc
Chlorophyll b content 0.24+0.04
/(mg+g V) 0.24=%£0. 04a 0.25%+0. 04ab 0.28=+£0. 04ab
1T 0.26+0.0la 0.30%+0.01a 0.34+0.05a
CK 2.62+0. 28a 2.75+0.57a 2.91£0.49a
Mg a/ b 1 . B} 2.5640.33a 2.64%0.33a 2.78+0.49a
Chlorophyll a/b 2.5340.45
' phyi &/ 2.5240. 34a 2.454+0. 48a 2.44+0.51a
2.41+0.37a 2.11+£0. 14a 2.06+0. 25a
CK 0.294+0.01a 0.27+0.03b 0.26-+£0.03c
EKHH PR 1 0.314+0.02a 0.32+0. 02ab 0.337+0.02b
Carotenoid content 0.31+0.02
/(mg+ g™ 0.32+0. 04a 0.35-0. 0da 0.3640. 0dab
i 0.344+0.02a 0.3740.02a 0.39740. 02a
%3 REXEEETHBILED A SPAD
Table 3 The SPAD value of C. azalea seedling leaves under different shading conditions
SPAD b3 38 B B 1] Shading time/d
SPAD value Treatment 0 50 100 150
CK 38.92+2.76a 47.104+2.91b 53.3041.61c
| 41.54+2. 81e L9743, 57.9+3. 38bc
R 9 1 ) - 11.54=2. 81a 51.97£3.08b 57.9%3. 38bc
Apical leaf 30.95x1. 67
pica ¢ 42.9942. 26a 59.124+2.83a 62.33+2. 76ab
m 41.8642.63a 61.0543.03a 65.1942. 82a
CK 62.95+2.01a 59.25+1.76b 55.94=+1.99b
X + 54 58. 75+
EE R R I N 62.28+2.27a 60.05+E2.03b 58.75%£2.71b
Terminal leaf 64.28x3.03
Il 64.3341.94a 66.3642.61a 66.9942. 35a
I 65.54+3.05a 65.85+1.68a 67.14+2. 94a

SPAD {22 53k 8 8 K7 IF DA BRI fe vy - LY

S5l 2R AN E . HEEET CK MR T (P

<20.05), R, 38 B A 38 B AT B T AL RS 21 1L A5 4 i

RGO RMHER.
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Table 4 Primary metabolite contents of C. azalea seedling leaves under different shading conditions
‘ B S 1 1] Shading time)/
LRI e b 3 IEBARS ] Shading time/d
Primary metabolism index Treatment 0 50 100 150
CK 19.41+1.79a 19.82+1.42a 20.22%2.22a
A P 1 17.81+1. 21ab 18.27+1. 44ab 18.99+1. 19ab
Soluble sugar content 15.5440. 96
/(mg+g V) 15.834+1.67b 16.32+1.74b 16.65+0.98b
I 17.67+1. 76ab 17.714£0. 94ab 18.14+£1.53ab
CK 20.85+2.54a 22.07%2.10a 25.46=+1.08a
AR R 1 19.2542. 62a 19.97+1. 69ab 21.6141.85b
Soluble protein content 17.76+1. 32
/(mg g™ 1) 18.24+2.70a 17.88+1.65b 18.06+1. 40c
Il 17.94=+1.57a 19.72+1.41ab 20.92=42. 04bc
CK 54.3243.13b 49, 4243.07c 47.0742.18c¢
TEB A T 57.67+3. 67ab 56. 6742, 04b 55.21+3.25h
Starch content 59.63+5.28
/(mg+g 1) 63.10£2.62a 65.6042.09a 66.32+2.29a
Il 57.88+2.59ab 58.24=+3.54b 61.97+3.17a
R5 ARAXBEHTHEILUZHEHEHFENESE
Table 5 Relative conductivity of C. azalea seedling leaves under different shading conditions
kg 8 B I5F [A] Shading time/d
Treatment 0 50 100 150
CK 0.42+0.02a 0.45+0. 04a 0.50%+0.02a
I 0.40+0. 02ab 0.43+0.02ab 0.45+0.02b
0.3640.01
0.372+0.01b 0.36+0.04b 0.3640.01d
I 0.39%0.02ab 0.40%0. 04ab 0.40=£0.01c
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