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Abstract: In the last tenday period of July 2001, by using the Leaf Chamber Analyzer (type LCA-4)
manufactured by ADC Bioscientific Ltd. in England, we studied the photosynthetic characteristics of the
main accompanying species of Heptacodium miconioides community in Tiantai Mountain in Zhejiang
Province. Their chlorophyll content, light compensation points (LCP) and light saturation points (LSP)
were also ascertained by measuring. The results are as follows:

In summer, the curves of the diurnal photosynthetic variations in the leaves of Heptacodium
miconiodes, which is in the upper layer of the canopy. as well as those in its main accompanying species
such as Lithocarpus harlandii, Rhododendron fortunei, Quercus glandulifera var. brevipetiolata and
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Fraxinus insularis, are of the double-peak type., and show obvious “midday- depression” of the net
photosynthetic rate (P,). The curves of the diurnal photosynthetic variations in the leaves of Heptacodium
miconioides saplings, which are in the canopy gap or the forest edge. as well as those of shrub species in
the canopy gap such as Lindera relexa and Camellia cuspidated , are also of the double-peak type because
of the high photosynthetic active radiation (PAR). The curves of the diurnal photosynthetic variations in
the leaves of Heptacodium miconioides, which is in the middle or the lower layer of the canopy. as well as
in Heptacodium miconioides, Aster ageratoides and Althyrium niponicum which are in the under-story, are

quite level because of the low PAR, showing little difference between the peak and the bottom.

The daily average P, in the leaves of the middle tree of Heptacodium miconioides in the upper layer of
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the canopy is higher than that in the middle or lower layer of the canopy. showing extremely conspicuous
variation. The daily average P, in the leaves of Heptacodium miconioides saplings which are in the canopy
gap and forest edge is higher than that of those in the under-story, showing extremely conspicuous
variation. But the daily average P, in the leaves of Heptacodium miconioides in the canopy gap and that in
the forest edge are relatively close to each other, showing little variation. The variances of daily average
P, between the middle tree of Heptacodium miconioides in the upper layer of the canopy and the
Heptacodium miconioides sapling in the canopy gap or the forest edge are not conspicuous. This shows that
P, is little affected by the age of the tree but greatly affected by PAR.

In the upper layer of the canopy, the daily average P, in the leaves of Heptacodium miconioides is
lower than that in the leaves of evergreen species such as Lithocarpus harlandii and Rhododendron
Sfortunei. The variances between Heptacodium miconioides and Lithocarpus harlandii are extremely
conspicuous, and those between Heptacodium miconioides and Rhododendron fortunei are conspicuous.
The variances of daily average P, are not conspicuous between Heptacodium miconioides and deciduous
species such as Quercus glandulifera var. brevipetiolata and Fraxinus insularis. In the shrub layer, the
daily average P, in the leaves of Heptacodium miconioides is lower than that in Lindera reflxa, with
conspicuous variances; but the variances between Heptacodium miconioides and Camellia cuspidated are
not conspicuous. In the under-story, the daily average P, of Heptacodium miconioides is lower than that of
herb species such as Aster ageratoides and Althyrium niponicum , showing extremely conspicuous variation.
In the various habitats, the daily average P, in the leaves of Heptacodium miconioides is of less value than
that of its accompanying species.

In the same Heptacodium miconioides tree, the chlorophyll content in the canopy leaves in the upper
layer is lowest, that in the lower layer is second lowest, and that in the middle layer is highest. The
variations among them are conspicuous or extremely conspicuous. The chlorophyll content of the middle
layer and that of the lower layer is 63% and 20. 7% higher than that in the upper layer respectively. The
changes of chlorophyll a/b ratio among them are not conspicuous. The chlorophyll content in the leaves of
Heptacodium miconioides saplings in the canopy gap and forest edge is 60. 1% and 51. 6% higher than that
in the under-story respectively. This indicates that the chlorophyll content in the leaves in appropriate
shady habitats is higher, but at the same time the chlorophyll content is reduced in forests of little
transparency and weak light. Shade herb species still have very high chlorophyll content in forests of very
weak light. Among the different species in the upper layer of the canopy, the chlorophyll content in
Lithocarpus harlandii is highest, whereas that in Heptacodium miconioides and Rhododendron frotunei is
relatively low. Among the different species in the shrubs. the chlorophyll content in Camellia cuspidated
is relatively high, and that in Heptacodium miconioides and Lindera reflexa is relatively low. The
chlorophyll content in the leaves of the different layers of the same plant is not positively correlated to P,
and neither is the chlorophyll content in the leaves of different species.

The LCP and LSP in Heptacodium miconioides leaves in the upper layer of the canopy are higher than
that in the middle and lower layers. The LCP and LSP in the canopy gap or forest edge are both higher
than those in the under-story. The LCP and LSP of herbs such as Aster ageratoides and Althyrium
niponicum are lower than those in other plants. Compared with evergreen species, Heptacodium
miconioides has high LCP and low LSP. which shows that Heptacodium miconioides likes light, does not
endure either shade or strong light, and therefore has a narrow ecological scope to adapt to light.
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Fig.5 The diurnal variations of net photosynthetic rates in leaves of Heptacodium miconioides and its accompany
species in upper layer of canopy
1. Heptacodium miconioide 2. O Quercus glandulifera var. brevipetiolata 3. Fraxinus
insularis 4. Lithocarpus harlandii 5. Rhododendron fortunei
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Fig. 6 The diurnal variations of net photosynthetic rates in leaves of the species in shrub layer or herb layer
1. Heptacodium miconioide 2. O Lindera reflexa 3. Camellia cuspidatd 4.
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Table 1 Chlorophyll content in leaves of Heptacodium miconioide and its main accompany species

Chlorophyll content(mg/g FW)

Layer Species a b ath a/b

Chl. a Chl. b Chl. a+b Chl. a/b
Heptacodium miconioides 1.6540.12 0.76+0.04 2.4140.14 2.174+0.14
Upper layer of canopy Lithocarpus harlandii 2.90+£0.22 1.4440.13 4.43+0.34 2.0140.04
Rhododendron fortunei 1.51+0.13 0.70+0.11 2.214+0.20 2.164+0.08
| Quercus glandulifera var. 1.98+0.16 0.824+0.11 2.80+0.26 2.41+0.13

brevipetiolata

Fraxinus insularis 1.9240.12 0.8640.10 2.78£0.22 2.23%0.13

Heptacodium miconioides — 2.64+0.15 1.2940.12

w

.93+£0.27 2.05%0.07
Middle layer of canopy
Heptacodium miconioides 1.9640.19 0.954+0.14 2.91+£0.32 2.0640.12

Lower layer of canopy

( ) Heptacodium miconioides 1.694+0.11 0.76+0.08 2.454+0.19 2.22+0.14

Shrub layer in canopy gap Camellia cuspidatd 1.9340.14 0.954+0.14 2.88+0.27 2.0340.15
O Lindera refiexa 1.704+0.13 0.78+0.10 2.48+4+0.23 2.18+0.13

( ) Heptacodium miconioides 1.074+0.15 0.46£0.09 1.534+0.24 2.33£0.17

Shrub layer in understory
( ) Heptacodium miconioides 1.5940.12 0.7340.09 2.3240.20 2.18+0.12
Shrub layer in forest edge

e

Aster ageratoides 2.96+0.14 1.62%£0.15
Herb layer Althyrium niponicum 2. 65£0. 15 .2740.11

.5840.29 1.83+£0.09
.9240.26 2.09+0.06

—_
w
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Table 2

species

2

Light conpensation point and light saturation point in leaves of Heptacodium miconioide and its main accompany

Layer

Species

Light
compensation point

(pmol/(m? « s))

Light
saturation point

(pmol/(m? « )

Heptacodium miconioides 28+3.03 1445+41.99
Upper layer of canopy Lithocarpus harlandii 12+2.86 1690452. 02
Rhododendron fortunei 2042.55 1582454. 22
O Quercus glandulifera var. 41+4.47 1427+31. 80
brevipetiolata
Fraxinus insularis 3044. 64 1377+38.12
Heptacodium miconioides 2342.39 1356+24. 65
Middle layer of canopy
Heptacodium miconioides 224+1.92 1319+20. 91
Lower layer of canopy
( ) Heptacodium miconioides 3343.35 1561439. 97
Shrub layer in canopy gap Camellia cuspidatd 25+1.92 1658438. 75
O Lindera reflexa 39+2.39 1500+46. 75
( ) Heptacodium miconioides 19+1. 87 949420. 67
Shrub layer in understory
( ) Heptacodium miconioides 30+2.78 1339426. 43
Shrub layer in forest edge
Aster ageratoides 1341.48 882+23.95
Herb layer Althyrium niponicum 1241.22 733+19.61
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