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Effects of Shading on Leaf Morphology, Photosynthetic Characteristics,
and Growth of llex asprella

CAI Xi-an!, RAO Xing-quan?, LIU Zhan-feng!, ZHOU Qing-giul?, ZHOU Di-xuan'?, MOU Zhi-jian*?,
ZHOU Li-xial”*
(1. Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, South China Botanical Garden, Chinese Academy of Sciences,

Guangzhou 510650, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to explore the adaptability of llex asprella under shading environment, the growth,
photosynthetic parameters, and biomass of I. asprella were studied under three light environments, including 85%
shading, 56% shading, and full sunlight. The results showed that the contents of chlorophyll a, b, and a+b of I.
asprella leaves significantly increased with shading intensity increment, while the content of carotene decreased
significantly after one year shading. Compared with control, 56% shading significantly increased the maximum
net photosynthetic rate by 17.6% and light saturation point by 25.2%, whereas 85% shading decreased the
maximum net photosynthetic rate by 18.2% and light saturation point by 24.1%. The light compensation points
significantly decreased under both 85% and 56% shading. The length, width, area, and water content of leaves,
specific leaf area increased significantly under shading, but the leaf thickness reduced. The individual biomass and
root shoot ratio significantly decreased under shading, but the response of plant height, crown area, and radial
growth varied with the shading duration. Therefore, llex asprella is shade-tolerant and heliophilous species, it is
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critical to adjust the light transmittance of the canopy layer when planting in understory layer. Generally, the light

transmittance of canopy should be greater than 44%.

Key words: llex asprella; Shade; Photosynthetic characteristics; Biomass
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Table 1 Effect of shading treatment on chlorophyll (Chl) and carotene contents (pg/cm?) in leaves

T 85% Shading 85%

JERH 56% Shading 56% 4688 Full sunlight

Chla 24.96 +2.56a 23.64+1.06b 20.87+1.73c
Chlb 9.62+0.84a 9.3740.48b 7.56+2.14c
Chla+b 34.58 +3.25a 33.01+1.49b 28.43+2.14c
Chla/b 2.59+0.17ab 2.5240.07b 2.77+0.19a
#1% b3 Carotene 2.11+0.25¢ 2.18+0.29b 3.62+0.58a
AT B J5 AN Al 7 RER R 2 57 2. 3 (P <0.05). n=3. F3&[.
Data followed by different letters in the same line indicate significant differences at 0.05 level. n=3. The same is following Tables.
2 BTN H G E S H I
Table 2 Effect of shading treatment on photosynthetic parameters of leaves
HER 85% R 56% A6HR
Shading 85% Shading 56% Full sunlight
KL THZE Maximum net photosynthetic rate [Pamax, #mol/(m? s)] 7.46+1.11b 10.73+1.57a 9.12+0.90ab
5 IR 2 Dark respiration rate [Reark, #«mol/(m? s)] 0.33+0.17a 0.35+0.29 0.71+0.49a
GRS Light saturation point [LSP, umol/(m? s)] 355 +76¢ 586 +44a 468 +47h
JEHME 5 Light compensation point [LCP, umol/(m? )] 13+3b 12+1b 16+3a
WS eE =T Apparent photosynthetic quantum efficiency (AQY, mmol/mol) 0.0336+0.0034a  0.037 3+0.005 5a 0.036 4+0.004 0a

n=5
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Fig. 1 Diurnal changes in net photosynthetic rate (P,), stomatal conductance (Gs), transpiration rate (T,) and intercellular CO, concentration (C;) of llex asprella

under shading
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Table 3 Daily mean of net photosynthetic rate (P,), stomatal conductance (Gs), transpiration rate (T,) and intercellular CO, concentration (C;) of llex asprella

leaves under shading

JERS Shading /% Py [umol/(m? s)] Gs [mol/(m? s)] Ci (amol/mol) T, [umol/(m? s)]
85 6.16+2.76b 0.15+0.04b 306.6 +22.1ab 3.53%1.34a
56 6.90+3.10ab 0.18+0.04ab 313.4+24.8a 3.93+1.26a
0 8.93+3.74a 0.20+0.07a 294.3+23.8b 4.7142.35a
n=5
4 WERFALFNS R TS RHE R0
Table 4 Effect of shading treatment on leaf morphological characteristics
HETH 85% T 56% Eooiicl
Shading 85% Shading 56% Full sunlight
i Leaf length (L, cm) 8.88+1.76a 8.05+1.11b 6.13+0.67c
M9 Leaf width (W, cm) 4.01+0.64a 3.68+0.71b 2.70+0.31c
L/wW 2.28+0.57a 2.24+0.38a 2.2940.34a
JER Thickness (mm) 1.15+40.208 Oc 1.65+0.32b 1.84+0.14a
/K& Leaf water content (g/g) 0.78240.023a 0.77940.019a 0.678+0.026b
LAY Specific leaf area (SLA, cm?/g) 362.31458.10a 315.37455.72b 165.95421.83c
FL TR Area per leaf (cm?) 17.67+3.51a 14.66 £3.40b 8.58+1.57¢c
BT Weight per leaf (g) 0.049 6+0.011 0a 0.047+0.011a 0.052 +0.008a

n=30



30 P BT A SR 08 4%

12 80
—e— i 85% Shading 85% 70k
. 1LOF  —— [ 56% Shading 56%
g —=— %M Full sunlight a 60
2 08} z
2 5 sor
o0 =
= =
= 0.6+ ‘o 40
“ = 30t
o 041 ®
B
a 20 -
hal
02t
1ot
0 ‘
0 2 4 6 9 12
0.7
FiJ ] Month
0.6
= 05t
£
3
B o4t
o
s
g2 03}
&)
Elé
= 02¢
2
0.1t
0

i [1] Month
[ 2 HERHALBE T M A F AR AR R AR IR AR E. n=30,

Fig. 2 Increment in radial growth, plant height and crown area of Ilex asprella under shading treatment. n=30.
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Table 5 Harvested biomass of Ilex asprella after shading for 12 months

9 Ak B M P A% 7 1 25 2B ) A O 1 K R
ZEAEF, HE T EICGE 12 N H), BERS 56%4bH I
%ﬁ%EWEWW&Lﬁﬁka KA —E
TRHEVER, JHERH 85%A4b A1 B Sk T 25 4L W)
ﬁ&o

MR AR LSS 12 A H 5 R &5 3T A Y =
Wk, MRS el LLEH, MRFAIEAR M, 4
VB RN B R S AR B DL RO g BT SR 2K T 40l
JEZH, HLIEERA 859% 40 B 12 3% LU IBETH 56% b FH (1) /1N
T 85%K40 B ZE A Wy AN b AR B E AT

T 85% Shading 85% JEET 56% Shading 56% 4:Y6H Full sunlight
A& Leaf biomass (g) 8.57+2.77¢c 21.004+4.42b 31.5749.40a
2/ Stem biomass (g) 25.05+9.66b 50.33+11.18a 51.20+10.07a
RAYE Root biomass (g) 10.11+3.30c 20.14+3.53b 38.4749.10a
Hi FA4E Biomass above ground (g) 33.62+12.21b 71.33+15.18a 82.77+17.31a
Bk SAYE Individual biomass (g) 43.74+14.95¢ 91.47+18.42b 121.24425.27a
#e Lt Ratio of root to crown 0.31+0.08b 0.28+0.03b 0.46+0.06a

n=21
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Fig. 3 Increment in leaf, stem, root and individual biomass of llex asprella under shading treatment. n=30.
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