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Photosynthetic Characteristics of Two Color Leaves of Podocarpus nagi

LU Qiu-jie, CAO Jing-yi

(Guangzhou Greenview Landscape Design Limited CO., Guangzhou 510000, China)

Abstract: In order to understand the photosynthetic characteristics of Podocarpus nagi, the photosynthetic
pigment content and gas exchange parameters of green and striped leaves of 3-year-old P. nagi seedlings were
measured. The results showed that the chlorophyll (Chl) a, Chl b, carotenoid (Car), Chl a+b, Chl a/b and Chl
a+b/Car in green leaves were significantly higher than those in striped leaves. The initial quantum efficiency,
maximum photosynthetic rate and dark respiration rate in green leaves were significantly higher than those in
striped leaves, and the light saturation point and light compensation point were significantly lower than those in
striped leaves (P<0.05). The initial carboxylation efficiency, photosynthetic capacity, CO. saturation point and
photorespiration rate of green leaves were higher than those of striped leaf, and CO, compensation point of green
leaves was lower than that of striped leaves. The stomatal conductance, transpiration rate and water use efficiency
increased with the increment of photosynthetic active radiation with the order of green leaf > striped leaf, while
the intercellular CO, concentration had opposite trend with striped leaf > green leaf. So, it could be rationally
planted according to the photosynthetic characteristics of two different color leaves according to the different
phytosynthetic characteristics of two color leaves of P. nagi, which green leaf had strong ability to use weak light
and striped leaf had strong ability to use stronger light.
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Table 1 Photosynthetic pigment contents in two kinds of leaf of Podocarpus nagi
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FERPRAEE . B L AT, AR Asggi e Al b
FHICHRBRAE RN, mAERIET &, e
900 pmol/(m? )i}, TEEHKAE, TEEEHREAR
. SR NSRRI R RS,
FEERE A 1200 umol/(m? s)i, Je &l Rk B K ME .

Jtfrta# Photosynthetic pigment

A2 Green leaf

A6 Striped leaf

Chla (mg/g)
Chl b (mg/g)
Car (mg/g)
Chla+b (mg/g)
Chlalb
Chla+b/Car

15.071+0.671a 10.213+0.241b
5.743+0.357a 4.890+0.219b
3.123+0.141a 2.1430.098b
27.414+0.876a 14.103+0.329b
2.624+0.087a 2.088+0.079b
8.778 +0.235a 6.581+0.143b

AT AR A 7R R R % 257 (P<0.05). AL

Data followed different letters in the same line indicate significant difference at 0.05 level. The same is following Tables.
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Fig. 1 Light response curves of two different Podocarpus nagi. P,: Net photosynthetic rate; PAR: Photosynthetic active radiation.
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Table 2 Feature parameters of light response curves for two kinds of leaves of Podocarpus nagi

4430 Green leaf A6 Striped leaf

YIS ET 2% Initial quantum efficiency (a) 0.069 1+0.005a 0.023 3:+0.002b
B A 32 Maximum net photosynthetic rate (Pmax) [umol/(m? s)] 12.793+0.075a 5.751 8+0.125b
JEHIFN T Light saturation point (LSP) [umol/(m? s)] 1014.659 +69.342b 1 323.736 +145.456a
J6AM £ Light compensation point (LCP) [umol/(m? s)] 16.585+3.213b 31.711 746.312a
I A 2% Dark respiration rate (Rg) [umol/(m? s)] 1.088 4+0.078 4a 0.690 4+0.041 9b
5 23U Determination coefficient (r) 0.998 6 0.997 3
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Fig. 2 Response of stomatal conductance (Gs), intercellular CO; concentration (C;), transpiration rate (Tr) and water use efficiency (WUE) to photosynthetic

active radiation (PAR) of two kinds of leaf of Podocarpus nagi
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Fig. 3 CO; response curves of two kinds of leaf of Podocarpus nagi
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Table 3 Parameters of CO, response curve for two kinds of leaf of Podocarpus nagi

1000 1200 1400 1600 1800 2000
Ceo, (umol/mol)

{4 Leaf color
A=4¢H- Green leaf A& Striped leaf

Ik 435 Initial carboxylationEfficiency (CE) [umol/(m? s)]
Jt4 §& /1 Photosynthetic capacity (Amax) [umol/(m? s)]

CO, 1A 5 CO, saturation point (CSP) (umol/mol)

CO, #M 15 CO, compensation point (CCP) (umol/mol)
IR I3 2R Photorespiration rate (Ry) [umol/(m? s)]

YeiE Z 3L Determination coefficient (r)

0.069 1+0.002a 0.0233+0.001b
17.437 +1.548a 7.486+0.878a
1323.736 +35.876b 1 014.656 +25.654b
104.58 £8.37b 201.54+12.315a
1.088 +0.002a 0.694+0.001b
0.998 6 0.997 3
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